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Read These Interesting True Case Histories 
How Allis-Chalmers Lo-Maintenance Motors 
are Providing Long-Life, Low-Cost Motor 
Service to Industry! Find Out How They Can 
Give YOUR Equipment New Sales Appeal! 


WHEN YOU build and sell a machine, your most 


important job is to see that your customer gets com- 
plete satisfaction. For that machine is your best ad- 
vertisement for future orders! 


That’s why merely equipping your machine with 
1 motor of the correct rated horsepower isn’t enough! 
You’ve got to know that the motor you select will 
stand up under abuse that may easily ruin an ordinary 
motor. You’ve got to know that it will help your 
customer obtain lower operating costs ... get years of 
low-cost, trouble-free service! 


Why Lo-Maintenance Motors Help You Sell! 
To get this kind of performance . . . and to assure 
yourself complete customer satisfaction — it will pay 
you to get the Allis-Chalmers Lo-Maintenance Motor 
tory. 

For, in Lo-Maintenance Motors you get such “full- 
neasure” features as — distortionless, twistless stator 

. indestructible, removable rotor . . . high carbon 
steel frame . . . no skimping anywhere on materials 
br workmanship! And these are the extra-value fea- 
ures that your customers want... that will help you 
sell your equipment. 

There’s an engineer, trained in solving equipment 
manufacturers’ problems, in the district office near 
you. Call him... today! Or write Allis-Chalmers 
Milwaukee, Wisconsin. 


poet db ct ALLIS- GHAEER? | 


Specify Cllio- Chalmenro/ MILWAUKEE-WISCONSI 
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Peak Production, and... 





DAYTON, THE GREATEST NAME 
IN VBELTS, DELIVERS. 





So—on big jobs or on little jobs—inside or 
outside— wherever and whenever your power 
transmission needs call for fractional or a 
thousand horsepower—remember there is a 
plus-value Dayton V-Belt Drive ready to de- 
liver more power at less cost and save you 











1 The only V-Belt with patent- 
ed built-to-bend construction— 
outstanding in basic design. 


y The only V-Belt made with 

Daytex Cord—and proved to 

run cooler and stand up longer 

under the strain of constant high 
speed flexing. 


precious time, money and machinery. And 
remember, also, there is a Dayton distribu- 
tor as near to you as your telephone. 

THE DAYTON RUBBER MFG. COMPANY 


DAYTON, OHIO 
The World’s Largest Manufacturer of V-Belts 





FOR ALONG PULL and A HARD PULL IT’S... 


Exhaustive tests prove that 
Dayton V-Belts with Daytex 
Cord have the extra 
strength, extra flexibility, 
extra life and extra grip- 
Ping power to deliver plus- 
power transmission under 
rigorous conditions at less- 
cost-per-month-of-service. 
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N INTERESTING variation of sound measure- 

ment as an aid in design was discussed at the 
recent A.S.M.E. meeting by R. F. Palmer of East- 
man Kodak. Bearing failures are accompanied by 
a change in the character of the sound and con- 
versely, when there is a change in sound of bear- 
ings, failure is imminent. To detect incipient fail- 
ures, Eastman uses a sound recorder periodically 
on all critical equipment. A crystal microphone is 
placed on the bearing or some stationary part of 
the machine and sound waves are picked up, am- 
plified, and recorded. By measuring the distance 
between selected oscillations of the needle, the vi- 
brations are translated into rotational speed, and 
the bearings running at that speed are located. 
Mr. Palmer believes potentialities of this method 
have not been fully utilized. 


< 


AVE you ever felt, when you’ve seen ham and 

eggs or roses or cigarettes on the movie 
screen, you could “almost smell them?” It won’t be 
long before this actually happens—in fact, osmic 
(odor) talking film was shown toward the end of 
the New York Fair. Two Swiss engineers are the 
inventors and their film had “passages’’ of odor 
lasting a few seconds each. Synchronization with 
scenes shown was good, though not perfect. 


* 


ESIGNERS who have long advocated more re- 

search will derive encouragement from the 
General Motors decision to dedicate its two new 
mobile scientific caravans “to the vital task of 
arousing the nation to the necessity of intensify- 
ing its research activities.” All over the country, 
highlights of the GM exhibits at the Worlds Fairs 
will be shown indoors and out, by the New Pre- 
views of Progress and New Parade of Progress, 
respectively. A GM statement urged expenditure 
of “ten—even one hundred times as much as now 
for research. . . . The hope of America, in time of 
emergency as in time of peace, lies in the retorts 
and test tubes of its research laboratories.” 


° 


UBLIC statements by persons close to the coun- 
try’s defense program, urging expenditure of 
hundreds of millions of dollars for synthetic rub- 
ber factories added an ironic tinge to a recent 


Goodyear announcement. Despite this country’s 
undoubted ability to make a complete switch to the 
artifical material, it should be realized that at pres- 
ent we are a long way from that point. Goodyear 
is building a plant to treble its production of 
Chemigum. The percentage increase is large but 
actually only 75 men will be employed in the new 
factory. It is significant, moreover, that although 
Chemigum can substitute for natural rubber, and 
may also be blended with real latex, it is now be- 
ing used for mechanical parts, not for tires. Among 
its advantages are increased tensile strength, re- 
sistance to aging, abrasion and oils. Utilizing the 
Same general production methods and equipment 
currently in use with natural rubber, it may be 
processed more easily than Buna. 


+ 


AST March MACHINE DESIGN included a discus- 
sion of the Flightray, an instrurnent utilizing 
the cathode ray tube to show on its dial all the in- 
formation needed by an airplane pilot. This ap- 
parent trend toward dovetailing a lot of miscellane- 
ous information into one easily discernible piece of 
equipment has brought about another aeronautical 
instrument, the Planetest Manograph. It uses a 
magnetized metal tape and records (like a phono- 
graph disk) simultaneous reports of sixteen air- 
craft phenomena and readings during test flights. 
Each test engineer has his microphone, which may 
be strapped to his throat without interfering with 
oxygen-breathing apparatus. 


> 


SE of motion pictures to assist in teaching en- 

gineering in several universities is an inter- 
esting trend, but apparently a logical one since 40 
per cent of a man’s conceptional knowledge is said 
to be derived from sight. Several variations are 
in use. One consists of making a master drawing 
containing all phases of the complete cycle of a 
mechanism to be photographed. After this draw- 
ing is duplicated by offset, a second is prepared 
showing all parts of the machine that do not change 
from phase to phase, similar to the treatment of 
background in animated cartoons. This drawing is 
photographed and overprinted in black on the off- 
set. Each phase of the motion is finally drawn in 
India ink on the individual prints and photo- 
graphed. 
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Part I—Mountings and Enclosures 





By C. W. Drake 


Westinghouse Electric & Mfg. Co. 









ANY motors are special in 
that their mechanical and elec- 
trical characteristics have been 
modified so that they may better meet 
the requirements of the machines to 
which they are applied. Most of these 
motors, however, are now listed as 
standard or with available modifica- 
tions. Having a wide variety from 
which to choose, the task of the ma- 
chine designer is primarily to deter- 
mine which mechanical arrangement 
and electrical characteristics best 
meet his needs. 

In some cases no motor has exactly 
the right dimensions, proportions or 
characteristics and an entirely special 
motor is desired. If the results that 
could be obtained with such a motor 
justify its development or, especially, 
if a large mumber of machines are ex- 
pected to be manufactured, then cus- 


Fig. |—Open motors mounted on vertical 
bracket bosses driving rayon twisters. 
Belt tension is maintained by carriage 
adjustment to desired position 
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Fig. 2—Compact and balanced drive is provided for hoist 


by using flange-mounted direct-current motor 


tom-made motors may be considered desirable. 


In a motorized machine it is necessary to take into 
consideration the following factors when determining 


the most suitable type of motor. 

1. Mechanical features, such as the method of 
mounting, enclosures, etc. 

2. Electrical characteristics to give the best ma- 
chine performance, such as starting and 
maximum torques, speed regulation, type of 
insulation, method of ventilation, and c. 
equal importance the type of control and 
proper location of control stations. 


MECHANICAL MODIFICATION OF Motors: Improved 
efficiency is obtained with power applied as closely as 
possible to the point of utilization, and this also re- 
sults in a drive with the fewest parts and consequent- 
ly with maximum reliability. The enclosure within 
the machine of belts, chains, gears, etc., is used, and 
the location of the motor in the most suitable position, 
materially simplifies the work of the designer in pro- 


ee 


UESTIONS of drive selection often 
involve a decision as to whether standard 
or special motors should be used. The 
latter have advantages in that the best 
mechanical and electrical characteristics 
may be combined for a particular type of 
machine. Also, simplification in design 
often results. The alternative of using a 
standard motor, however, with its lower cost 
and greater availability must be considered. 
This article is one of a series planned to 
discuss the various factors involved 
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ducing a pleasing and economical unit. 

METHODS OF MoToR MOUNTING: Among the so-called 
special methods of motor mounting, the flange type is 
the most common and has numerous modifications of 
mounting. One is known as type A, with flange lo- 
cated at the point where the bracket joins the motor 
frame, and another as type B with the flange on the 
bracket extension near the end of the bearing housing. 
Type A permits more of the motor to extend inside the 
machine housing, making a shorter outside extension, 
whereas type B is more commonly used when the ma- 
chine drive is just within the housing. 


Accessibility for assembly, maintenance of the mo- 
tor and mechanical drive often have a bearing on the 
type of mounting used. On many smaller sizes of mo- 
tors, lugs or bosses on the brackets are machined and 


Fig. 3—Economical design and reduced cost are achieved 
through flange-mounted gearmotor to provide low-speed 
output with the performance of a high-speed motor 


tapped for bolts extending from the inside of the ma- 
chine housing. This method of mounting requires a 
small diameter bolt circle with a small opening in the 
housing which is of advantage in close quarters. Brack- 
et boss mounting is extensively used on motors for 
silk and rayon twisters or spinners where the motors 
are mounted vertically and suspended from a carriage 
on ways so that by means of a spring or lever system 
automatic belt tension adjustment is maintained. Such 
a drive is shown in Fig. 1. Most vertical type motors 
are, however, used for coupled service such as centri- 
fugal pumps, and are commonly supplied with ring 
bases much the same as the type B flange on a hori- 
zontal motor. The use of flange-mounted motors, be- 
sides contributing to a pleasing design of machine, 
materially reduces the dimensions of the foundation 
plan. Elimination of motor bedplates and pedestals 
simplifies the handling of material and maintenance of 
shop cleanliness. 
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Besides the foregoing arrangement of complete mo- 
tors there are occasions where motor stators and ro- 
tors only, motors with one bracket only, and various 
other partial assemblies can be used to advantage. In 
Fig. 2, flange-mounted motors simplify the hoist 
design and provide a compact efficient unit. 

Motor SPEEDS VERSUS MACHINE SPEEDS: For the 
best performance and economical cost, small or me- 
dium size.motors, especially alternating current, should 
run at comparatively high speeds, as for instance 1750 
or 1150 revolutions per minute on 60 cycles. Lower 
speed motors are of course available, but in most cases 
where machine driveshaft speeds are 900 revolutions 
per minute or below it will be found more economical 
to use gearmotors. The advantages increase rapidly 
as the machine speed decreases, and if a 5-horsepower 
motor were used for direct drive at 600 revolutions 
per minute the comparison of a 5-horsepower gear- 
motor with it would be as follows: 


Type Efficiency Power Factor Start- Approxi- 
of ed Full ed Full ing mate 
Drive Load Load Load. Load Torquet Price 
% % %o % % 
Gearmotor* .. 81 82 81 90 150 $151 
Slow speed 
MmOtOr ....s5 79 81 46 66 115 194 
Gearmotor 
advantage .. 2 1 35 24 35 43 


*Efficiency is based on entire unit including gear loss of 2 
per cent. 5 
+Starting torque is based on percentage of full load torque. 





Fig. 4—Open construction and special coil finish provide 
passage for cotton lint through this motor 


It is evident from the table that even including the 
gear loss of 2 per cent the gearmotor at 6C0 revolu- 
tions per minute has the advantage from all points of 
view. Fig. 3 illustrates the application of a 5-horse- 
power 600 revolution per minute squirrel cage gear- 
motor with flange mounting. 

For many drives, low speeds such as 20 or 30 revo- 
lutions per minute are required and the self-contained 
gearmotors provide a compact and reliable method of 
gearing down to the desired speed. When mechanical 
brakes are required they are installed on the exten- 
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sion of the motor shaft and due to the high speed of 
the motor, usually 1750 revolutions per minute brakes 
are of comparatively small size. 

TYPES OF ENCLOSURES OR VENTILATION: For the 
majority of applications the standard open induction 
motor is sufficiently protected, while on direct-cur- 
rent motors, covers over the commutator may be de- 
sirable for mechanical protection. Often it is found, 
however, that the increased cost for some extra pro- 
tection is fully justified by the reduced maintenance 
and the increased reliability of operation. 


Dust May Restrict Ventilation 


Some materials, like rock or cement dust, sawdust 
and cotton lint, are not injurious to the windings, but 
unless frequently blown out reduce the motor ventila- 
tion and may cause excessively high temperatures. The 
motors shown in Fig. 4 are especially designed with 
wide clearances and polished insulation to allow free 
passage of the lint or to make it readily blown out if 
some should collect. Other materials, especially metal 
dust from grinders or machine tools, various chem- 
icals, etc., are injurious and motor maintenance is re- 
duced by excluding them from the motors. 


SPLASHPROOF Motors: Such enclosures as the name 
implies are primarily for use in wet places and where 
a hose may be used for washing up. They are exten- 
sively employed in the pulp and paper mills, textile 
finishing mills, chemical plants, packing houses, on 
centrifugal pumps, etc. Although being protected from 
direct action. of water, ventilating air still passes 
over and around the motor winding, and consequently 
if this air contains a large amount of dust or foreign 
material its presence or collection in the motor would 
be unnoticed until the motors were opened for inspec- 
tion or some difficulty due to overheating was en- 
countered. Splashproof enclosures are employed on the 





Fig. 5—Double-reduction gearmotors ccupled to rolls 

and direct-current variable-voltage motors have splash- 

proof enclosures for protection against water and other 
liquids from textile washing range 
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double-reduction gearmotor drives in Fig. 5. 

TOTALLY ENCLOSED NONVENTILATED Motors: Com- 
plete enclosure without ventilation makes an ideal so- 
lution from the standpoint of simplicity of motor 
design and prote.. on, but unfortunately is economical 
only in motors of small horsepower rating when de- 
sired for continuous duty. In the textile industry, to- 
tally enclosed loom motors have been standard for 
many years, and on machine tools totally enclosed 
motors both alternating current and direct current are 
widely used for pumps and auxiliary drives. As a rule, 
for continuous operation it is more economical on mo- 
tors of 3 horsepower and above to use fancooled con- 
struction or some other method of ventilation. 


When motors are used only intermittently, for in- 





Fig. 6—Totally enclosed motor uses three-point mounting. 
Motor has a tapered shaft for pinion mounting 


stance for roll adjustments, valve operation, tire vul- 
canizers and similar applications, the use of totally 
enclosed motors of nearly any size is economical, since 
in most cases the size of the motor is chosen on the 
basis of the torque it will develop rather than from 
the standpoint of heating. The actual cycle duty must 
be considered in each case, but when the operating 
time is a small percentage of the total time the ques- 
tion of ventilation or heating is of comparatively 
little importance. A totally enclosed motor applica- 
tion on a loom is illustrated in Fig. 6. 

TOTALLY ENCLOSED PIPE VENTILATED Motors: A\l- 
though forced ventilation is one of the most satis- 
factory methods of cooling, the complications and ex- 
pense of blowers and ducts in general limit its use to 
the larger motors. Except in hazardous locations, the 
air from the motors may be discharged into the room, 
but in hazardous locations such as grain elevators, 
oil refineries, etc., return ducts are required, Fig. 7. 
Direct-current motors operating on variable voltage, 
as for instance on paper machines, super-calenders, 
etc., may operate at low speeds—perhaps 10 per cent 
of maximum continuous—and forced ventilation per- 
mits operation at these low speeds with the same 
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torque as at maximum speed. 

The amount of air required by a motor to maintain 
the same temperature enclosed as when open with 
normal ventilation is usually estimated at 125 to 150 
cubic feet per minute per kilowatt loss. The kilowatt 
loss of a motor is readily estimated from the full load 
input and the percentage efficiency. The air pressure 
required at the motor bracket varies somewhat with 
the horsepower rating and type of mctor construction 
but averages from 1 inch to 2 inch water gage to which 
must be added the resistance of the piping to obtain 
the pressure required at the blower. 


TOTALLY ENCLOSED FANCOOLED Motors: The high 
maintenance required for open motors and the mechan- 
ical difficulties involved in the installation of pipe- 
ventilated motors in the automotive and similar in- 
dustries was largely responsible for the development of 
the fancooled construction which now enables ma- 
chines to be individually driven with fancooled motors 
as readily as with the open types. Also, due to im- 
proved methods of cooling, the same frame sizes 
(mounting dimensions) are used in nearly all cases 
for a given horsepower and speed rating for both the 





Fig. 7—These 175-horsepower synchronous motors are 
totally enclosed, pipe ventilated, for hazardous locations 


open and enclosed designs. Although the mechanical 
details vary considerably with various types and sizes 
of motors, the fundamentals are the same; that is, 
the motor windings are completely enclosed and the 
internal air circulated by the rotor conducts the heat 
to the outer frame and bracket where it is carried 
away by the external air which is blown over it by 
the fan. 

Besides these major classifications there are many 
other types of motor assemblies such as the shell type 
for high-speed woodworking and metalworking tools, 
separate stators and rotors, and one of the most re- 
cent developments is the close-coupled centrifugal 
pump in which the pump hoisting is mounted on a 
special motor bracket and the pump impeller on the 
motor shaft. This arrangement makes a compact as- 
sembly from the standpoint of installation and piping 
and is being used extensively. 
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fetal spinning combined withefoll- 
Ing to produce a new méthodof fab- 
ricating tubular sections has been per- 
fected in anew machine developed by Steel and 
Tubes Division, Republic Steel. With this 
machine, tapered or varying diameter tubes 
are fabricated to any reduced diameter re- 
guired, ranging in cross sectional area from 
the original to limits determined by the charac- 
teristics of the material being worked. In this 
way, structural members with high strength- 
weight ratios may be produced economically. 
Wall thickness, in addition to diameter, is 
controlled by proper combinations of radii on 
the spinning wheels, rate of travel of the 
carriage on which these wheels are mounted 
and hydraulic pressure on the floating head- 
stock either stretching or bucking the tube 
being tapered. The spinning wheels are 
complementary in action through gearing and 
are positioned by a roller following a template. 
This template is backed by the carriage in such 
a way that the stresses on it are compression, 
there being no flexing forces due to the backup. 








~* 








Machine functions are hydraulic with the exception of the headstock spindle. 
That is driven direct by a 50-horsepower motor through a gear unit. Carriage feed 
and headstock movement are controlled by separate hydraulic systems. 





MACHINE DESIGN—January, 1941 


’ " > . . . . . . . ~ 
ne ae: Ste, tes Seen “Se et emcee Aes UC lt Na 


Mechanical sorting and grading have 

done much to provide economical 
processing and higher quality product. Such 
is the case for the machine illustrated at the left. 
Beans are spread over whirling pairs of rubber 
rolls. As the beans move downward, the in- 
ferior beans being wrinkled and smaller are 
caught between the rolls and separated by 
passing through to a waste bin. 

Utilizing a special rubber developed by 
Goodrich which is smooth on the surface to 
allow good beans to slip over it, yet soft enough 
to seize any wizened ‘‘culls’’, the rolls are 
efficient and have a relatively long life. 
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djustable pitch propeller designs have 
reached a high degree of perfection in airplanes 

and hydraulic turbines using oil pressure systems to 
adjust the pitch. In the turbine runner illustrated 
below, however, the blades move automatically with 
changes in flow as well as with changes of speed and 
head, wihout the use of oil lines or extra governors. 
Control is entirely by the turbine water supply. The 
blades are pivoted considerably ahead of their centers 
of area as well as ahead of their centers of pressure 
in such a way that they tend to adjust themselves to the 
most efficient angle for each condition of operation. 
The blades being pivoted slightly upstream have 
small moments about the blade axis and relatively 
small forces on the internal mechanism. Runaway 
overspeeds are prevented by closing of blades. Also, 
to reduce end thrusts, the blades open on starting 
and shutdown. Design and development of this unit 
are discussed by R. V. Terry in a recent A.S.M.E. paper. 
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Noz-pulsating delivery is provided in the 

rotary displacement pump shown at left 
for aircraft fuel. Three blades or vanes extending 
through the rotor form the pumping chambers in 
the bore of a specially shaped liner. Designed 
by Thompson Products, Inc., the bore consists of 
arcs and spiral arcs 
so positioned that 
there is a positive cam 
action on the blade 
elements. The spirals 
give the blades a 
shuttling motion that 
is without shock at 
either end of iravel. 
High suction lift and 
rapid build-up of pres- 
sure at low crank 
speeds are provided by the seal between liner 
and rotor. Action of rotor blades on the liner 
bore is shown in the schematic diagram. 

Relief valve is a balanced diaphragm of molded 
synthetic rubber. It provides a bypass for the 
fuel to give a constant discharge pressure. Shaft 
seal utilizes a hardened ring divorced from the 
splined drive shaft and guided by the rotor 
journals. 





Throwout Pin 
Shear Pin 


Re-usable shear pin lies in a slot 

parallel to the drive shaft as shown above 
instead of through a hole in shaft coupling. 
Thus with this method it is easier to assemble 
the shear unit, designed by the Will-Burt 
Co. In addition, one pin may be used again 
several times after shearing by moving it 
along the coupling. 

To protect other operating parts of the 
unit as well as the driven shaft, a plunger 
on a throwout switch is engaged when the 
pin shears. This switch is shown immediately 
above the shear pin. Any signalling device 
required may be connected to this switch 
to indicate when the unit has been dis- 
connected by an overload. 
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Part II1—Special Screws and Washers 


Fig. 7—Self-tapping screws pro- 
mote economy and facility of 
assembly fingjmotor and rotor 

housing of vacuum cleaner 


Machine Fastenings in Design 


By Kenneth D. Moslander 


tapping screws have perhaps not been 
emphasized to the extent they deserve. 
Ordinarily specified as a means of attaining 
economy in assembly, these screws have inti- 
mate thread contact which is most efficient 


V IBRATION resistant properties of self- 
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Fig. 8—Curves provide a comparison between the 
tensile and shear strengths of self-tapping and 
V-threaded machine screws 
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in resisting all common loosening tendencies. In being driven 
by any suitable hand or power screw driver into a hole of 
proper size, the female thread is formed by and around the 
screw. Exact conformation of the threads produces a maxi- 
mum bearing surface which is highly efficient in preventing 
fastening failure under conditions of severe vibration. 

As a result of the narrower thread lands with which the 
screws are formed they are ideal for use in plastic materials. 
In such applications no tapping or threaded inserts are re- 
quired. The width of the screw thread root results in a 
thread in the plastic part which is much stronger than the 
conventional V-thread in this material. 

In Fig. 7 may be seen a number of these screws as used 
in the assembly of the Hoover vacuum cleaner. Other uses 
include the fastening of light-gage sheet metal from .015-inch 
thickness up, as well as fastenings to aluminum, die castings, 
etc. Tensile and shear properties of the screws as compared 
with standard machine screws of the same nominal size are 
shown in Fig. 8. 

A second type of self-threading screw fastening is illus- 
trated in Fig. 9 in a conveyor table assembly. These screws 
in this case are provided with a spring-action longitudinal slot 
which induces the threaded end of thie screw to act as a tap 
while being driven home. Thus a female thread is produced 
which approximates a Class 4 fit with the screw with conse- 
quent high resistance to vibration. Flat head screws incor- 
porating this thread cutting feature have found extensive use 
in the aircraft industries for fastening aluminum and dural 
sheets. 

Drive screws which also do not require a tapped hole for 
installation are used for permanent fastenings to iron, brass, 
aluminum, plastics, etc. They function in a manner similar 
to the self-tapping screw except that they are driven with a 
hammer. The unthreaded portion or pilot at the tip holds the 
screw in place before it is driven in and also guides it so that 
it will go in straight. Since the diameter of the pilot is some- 
what larger than the root diameter and smaller than the out- 
side diameter of the screw, the material displaced by the 
thread flows over the pilot, anchoring the screw at the bot- 
tom. Holes for receiving these drive screws should be made 
to a diameter substantially equal to the diameter of the screw 
pilot. The screws should not be used in work which is much 
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Fig. 9—Slotted type of self-tapping screws are used as 
the fastening means in this conveyor table assembly 


thinner than the outside body diameter of the screw 
itself. Comparisons of the tensile and shear properties 
of drive screws and machine screws of various diam- 
eters are shown in Fig. 10. 

In approaching the subject of standard bolts and 
nuts no attempt will be made to discuss the various 
styles of these fastenings such as stove, elevator, car- 
riage, machine bolts, etc. It is presumed that the de- 
signer is familiar with these types or has information 
regarding them readily available in handbooks or cata- 
logs. 

Appreciable variations of tensile and shear strength 
of low carbon steel machine screws and bolts result 
from the several different processes of forming and 
threading. Five methods in use for forming small bolts 
and screws are listed in TABLE I. The ultimate tensile 
stress for each of these is based on tests of %-inch, 
13-thread bolts. Values given are based on the area 
at the root of the threads. Some specifications call 
for such data to be based on the area at the mean 
diameter which is that of the average area between 
the area at the root and at the pitch diameter of the 
thread. 

In the extruded bolt, that portion of the shank which 
is to be threaded is reduced by cold working to the 


TABLE I 


Bolt Strength 
Based on %-inch, 13 thread belts 


Tensile 
Forming and Threading Strength 
psi. 

ee IE OD I sy ite o's n.c ss Sede cove ceensds 72,000 
ee ne I ere ee 78,000 
Cold headed; thread rolled on P. D. stock ........... 84,000 
Cold headed; extruded; rolled thread ............... 92,000 
Cold headed; double extruded; rolled thread ........ 98,000 


pitch diameter of the thread. In the double-extruded 
type, stock somewhat larger in diameter than the 
nominal size of the bolt is first extruded to size; the 
portion to be threaded is then reduced to pitch diam- 
eter. 

Increased tensile strength resulting from the cold 
working in these processes is to a considerable extent 
lost if the parts are annealed or normalized. Shear 
strength is, of course, somey*hat reduced by cold work- 


40 





ing. In applications necessitating maximum shear as 
well as maximum tensile stréngth higher carbon or 
alloy steel bolts should be specified. 

Applications of alloy steel bolts are confined largely 
to special strength, corrosion or heat resistant re- 
quirements. In heat treating these fastenings separate 
consideration should be given the different sizes. 
Threads serve as cooling fins in quenching with the 
result that, in the smaller sizes, excessive brittleness 
may result which will not be evident from the tensile 
strength. Impact tests or a series of brinell readings 
across a section through the threads should indicate 
the proper heat treatment. In low temperature serv- 
ice the draw temperature should increase as the bolt 
diameter decreases. 

In high temperature service creep strength of the 
fastening becomes predominantly important. For serv- 
ice temperatures up to 850 degrees Fahr. S. A. E. 4140 
chromium-molybdenum steel drawn to 1200 degrees 
Fahr. will serve satisfactorily. For higher tempera- 
tures (up to 1100 degrees) a chromium-molybdenum- 
vanadium steel is better used. At a nominal sacrifice 
of physical properties at ordinary temperatures, higher 
creep strength is obtained with this steel by normaliz- 
ing or air quenching. The draw should be at least 100 
degrees Fahr. higher than the service temperature. 
This conclusion is in line with other work which in- 
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Fig. 10—Comparison between the tensile and 
shear strengths of drive screws and machine 
screws is provided by these curves 
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Fig. 11—Below—Positive locking 

is attained with these washers 

by means of their biting grip on 
the screw head 





dicates that the grain size should be proportional to 
the service temperature for maximum creep strength. 
The aforementioned steel exhibits properties, along 
with certain other vanadium alloys, of hardening 
slightly upon drawing. 

Values of the elastic deformation of alloy steel bolis 
or studs of various sizes as a result of the stress ap- 
plied by tightening are given in TABLE II. These figures 
indicate the maximum limit of load relaxation under 





Fig. 12—Internal combustion engine utilizes many 
spring washers to insure permanent tightness of the 
assembly under severe vibration 
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Fig. 13—Arched type spring washers maintain high 
tension stress in screws introducing increased thread 
friction for positive locking 


creep conditions before looseness develops. 

Several different types of lock washers are commer- 
cially available for use with standard screw fastenings 
to insure against the development of looseness as a 
result of vibration or bolt stretch. One of these, which 
owes its locking effect to a biting grip between the 
nut or screw head and the work, is shown in Fig. 11. 
Under conditions where vibration is experienced the 
teeth of the washer bite more deeply into both the 
nut and the work. Sufficient spring action is built 
into the washer to insure that this increased bite does 
not result in looseness of the assembly. Machine parts 
not subject to vibration in a rotative direction relative 
to the screw fastening provides the broadest applica- 
tion of this locking effect of the screw or nut to the 
work. 

Outstanding among the many applications of these 
washers is in the aircraft industry and others where 
it is highly desirable that the screw heads be flush 
with the surface of the held parts; conical washers 
of this type are available for such service for use with 
flat head screws. 

For use with small head screws and S. A. E. nuts, 
these washers are obtainable with internal teeth. In 
equipment assembled for consumer use such as refrig- 
erators and automobiles, this type provides the addi- 
tional advantage of not offering projections to snag 
clothing or upholstery. 


Washer Increases Thread Friction 


A second type of auxiliary locking device, the 
helical spring washer, provides a vibration resistant 
grip between the screw and nut or tapped hole by 
maintaining a high friction load on the engaged threads 
by means of sustained tension in the bolt. This ten- 
sion is maintained even though clearance develops be- 
tween the nut and the surface of the work as a result 
of bolt stretch, nut expansion, rust, etc. 

Utilization of the engaged thread surface to obtain 

(Concluded on Page 110) 


TABLE II 
Tightening Stresses in Bolts 
Average Approxi- Ebongation in 
Size of Stress Applied mate Torque Inches, per 


Manually Lbs. to Obtain Inch of Effec- 


Alloy Steel 
per Sq. Inch Stress Ft. Lbs. tive Length 


Bolt, in Stud 
SSA 52,000 175 .00173 


M SB dsshsaucees 48,000 255 .00160 
: eat ea 45,000 370 .00150 
1% 42,500 500 .00142 
| re 40,000 665 .00133 
BU a avvs ona tee'e ,000 860 .00127 
Pe: ees ccweh ens »900 975 .00122 
| sre ,000 1285 .00117 
Oe Soo ncuron ast ,000 1700 .00113 
errr rr ers 33,000 2200 00110 
| ro eer 32,000 2350 00107 
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New Hair Dryer 


Is Silent Salesman 


By Edwin W. Vose 


The Nestle-LeMur Co. 


MPORTANCE of co-ordinating mechanical design and modern styl- 
| a cannot be overemphasized in the development of machines and 

equipment for customer use or service. Ample evidence cf the 
attention given these considerations is provided by the advanced de- 
sign of this hair dryer which incorporates many novel features. 

As this dryer is of the so-called pressure type, an 
air compressor with a capacity of at least 50 cubic 
feet per minute at a pressure of not less than 12 
inches of water was needed. Permanently quiet op- 
eration is obtained by the development of a blower 
as illustrated in Fig. 2 of conical hub design. Die- 
cast of aluminum and carefully balanced, this fan 
produces the desired volume and pressure. 

Recesses are provided in the compressor casing 


(Concluded on Page 104) 








Fig. 1—Top—Hair dryer incorporates advanced styling with 

many new operating features. Fig. 2—Above—Conicai air 

blower provides quiet, vibrationless operation. Motor brush 

recesses are easily accessible. Fig. 3—Left—Exhaust air 

vents are in top of helmet. Heater coils supplement motor 
to provide warm air for drying purposes 
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HILE extreme wear resistance 
has always been the chief 
asset of cemented carbides 
when used as machine parts, recent 


reductions, particularly on standard shapes, now permit real economy in use 
of these materials, principally as inserts. Research on corrosion resistance has 
yielded fresh information to aid in expanding their application. 

These inserts are a phase of the subject of hard-facing, discussed last month 
in M. D., and are made mainly from the carbides of tungsten or titanium with 
an auxiliary bonding material, commonly cobalt. Further addition of tantalum 
carbide will increase hardness and wear resistance without loss of heat resistance 


or strength, by imparting a peculiar self-lubricating 
characteristic. An idea of the wide variety of forms 
of these inserts may be gained from Fig. 1. They 
range in hardness up to 91 Rockwell C, are perfectly 
dense and free from porosity, and have a “non- 
galling” surface when rubbed. 


developments have emphasized their importance to designers. Drastic price 
t 


Inserts Brazed in Machine Part 


Commonest method of application is to braze the 
carbide inserts (which are molded, like other powder 
metal parts) in the machine part at the point of wear, 
and then to grind the insert to its final dimensions. 
On small parts, however, it is possible to make the 
entire piece of sintered carbide at less cost than 
brazing on a separate piece. 

Although sintered carbides are frequently termed 
corrosion resistant they are not absolutely so, as 
brought out in a recent test. It was felt that expand- 
ing applications made necessary a knowledge of the 


MACHINE DEsIGN—January, 1941 


Lower Cost Adds Value 


to Carbide Inserts 


Fig. 1—A wide variety of forms of 
cemented carbide inserts are avail- 
able, in hardness next to diamond. 
Fig. 2—Left, below—Interesting 
possibilities are indicated by this 
camshaft with inserts brazed in 






















By George Z. Griswold 


Fig. 3— Below — ‘‘Slow-up”’ 
valves in upper picture have 
stems of carbide-tipped cones 
and fit into carbide rings. 
Valves and cones in other 
picture withstand high pres- 
sure from abrasive liquids 
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resistance of the inserts to hot air, acids, alkalies and 
sea water. Up to 100 degrees Cent. the cemented 
carbides are stable in hot humid air. At higher 
temperatures slow oxidation sets in but the resistance 
against oxidation increases with the titanium carbide 
content. The tungsten and titanium carbides can be 
used up to 600 degrees Cent., while borides and 
chromium carbide are resistant to hot air up to 800 
degrees Fahr. A slight brownish discoloration of 
the surface results from combined attack of air and 


Fig. 4—Textile guide 
has carbide insert 
| which lessens abra- 
| sion on threads be- 

cause guide does not 

cause snagging 





sea water, but the effect is so limited that the carbides 
for all practical purposes can be considered as sea 
water-resistant. 

Carbide materials without an auxiliary metal are 
very resistant at room temperature and at boiling 
range against hydrochloric, hydrofluoric and sul- 
phuric acid. With auxiliary metal they resist sul- 
phuric and hydrofluoric acid at room temperature 
but at boiling temperature the cobalt is attacked and 
dissolved. Bonding metal also renders the carbides 
not resistant to hydrochloric acid, but resistant to 
caustic soda. 

Several results seem probable in the light of recent 
price reductions for cemented carbides. It may be 
possible—as never before—to specify standard car- 
bide shapes for wearing points and thus to avoid the 
cost of making special molds for the parts. Perhaps 
the best way for the designer to handle doubtful 
cases is to present to carbide manufacturers drawings 
showing where wear occurs on parts, along with a 
request for advice as to whether or not a standard 
blank can be used. Price tables with sizes and shapes 
are also available. 


Acceptable First Cost Is Set 


Formerly it was pointed out that although ce- 
mented carbides cost much more than other metals 
used for similar purposes, the greatly increased life 
of the part (from five to 25 times) offset the initial 
cost. But now what might be called a commercially 
acceptable first cost has been set for carbides, and the 
outlay for them is not much more than that for other 
forms of construction. 

During the present period of national emergency, 
moreover, it is necessary to conserve stocks of metals 
like tungsten, which must be imported. But high 
speed steel, for instance, ?*°o has tungsten as an 
ingredient, and a part m..i1 wholly of steel will 
require considerably more tungsten than a carbide 
insert, since in the latter the expensive tungsten is 
concentrated where it is needed. 
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One extremely important fact in connection with 
designing for carbide inserts is that while carbides 
are extremely hard, they are not equivalently high 
in tensile strength. Stated another way, they will 
withstand great compressive stresses but should not 
be unsupported where shear or tensile stresses are 
high. A combination of wear and severe shock is 
particularly bad. Intermittent and mild shock like 
that encountered on the camshaft in Fig. 2 will not 
damage inserts. Interesting possibilities representing 
a vastly wider field of application are indicated by 
this part, in which carbide inserts are brazed into a 
steel shaft. More examples of this type will greatly 
augment the usefulness of these parts. 


Both Contacting Parts Should Be Tipped 


Another precaution involved in applying carbide 
inserts is illustrated by Fig. 3. The extreme hardness 
of the insert may have abrasive effect on any machine 
part which touches it but is not protected. Hence 
contacting parts should always be similarly tipped, 
as are both types of valves in Fig. 3. The “slow-up” 
valves in the upper picture have stems tipped with 
carbide cones and fit into carbide rings in the female 
part of the valve. The valves and cones in the lower 
illustration withstand 6000 pounds pressure per 
square inch during the valving of tarry liquids con- 
taining abrasive sediment from the hydrogenation of 


Fig. 5—Close-up of 
ball valve with car- 
bide seat insert,used 
in machinery pump- 
ing oil containing 
sand and water 





coal. They have been known to outlast alloy steel 
100 times. 


Two other representative applications of cemented 
carbides are shown in Figs. 4 and 5. The former 
is a textile guide with an insert which reduces wear 
on the guide and at the same time lessens abrasion 
on threads because the guide does not cause snagging. 
A close-up of a ball valve with a carbide seat insert 
is in Fig. 5. It is used to reduce abrasion wear in 
machinery pumping oil containing harmful sand and 
water. 

Courtesy of the following companies in co-operating 
in the assembly of information and illustrations for 
this article is acknowledged: Carboloy Co. Inc. (Figs. 1, 
2, 4 and 5); Fansteel Metallurgical Corp.; and McKenna 
Metals Co. (Fig. 3). 
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Fig. 1—Sheet leveler 
with roll guards re- 
moved. Multiple 
back-up roller assem- 
bly prevents the level- 
ing rolls from deflect- 
ing under pressure 



































Short Length Back-up Rolls 


Improve Sheet Leveler 


Chief Engineer 


Edwarau W. Voss Co. 


N THE design of a roller leveler tor 
straightening steel sheets two 
fundamental requirements are pres- 

ent. One is that the rolls themselves 
must be rigid enough or be supported 
in such a way as to maintain their posi- 
tion under leveling pressure. The other 
is that the diameter of the rolls, in re- 
lation to the thickness of the sheets, 
must be small enough to work the ma- 
terial thoroughly, stretching it beyond 
its elastic limit. 

Basically, a roller leveler consists of 
two tiers of rolls, closely-set one above 
the other with the upper rolls coincid- 
ing with the spaces between the lower 
ones. This staggered arrangement 
flexes the sheet being straightened up 


By W. D. Shields 


Fig. 2—Diagram showing typical back- 
up adjustments of the bottom leveling 
rolls, with roll bend exaggerated for 
clarity in illustrating various positions 
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and down over the interrupting arcs of the rolls as it 
passes between them. Working the sheet in this 
manner tends to “stretch out” the short areas result- 
ing from previous mill operations, thereby making 
the sheet flatter. 

When the leveler shown in Fig. 1 was designed, th> 
answer to the two above requirements also gave the 
answer to a third, namely, that to secure a dead-flat 
sheet, the short areas in the sheet must receive great- 
er plastic deformation than the other parts of the 
sheet. j 

Solution to all three requirements was a system of 





Fig. 3—Leveling rolls used on earlier design. Long back- 
up rolls with small diameters involved problems such as 
bearing design, sticking and marking of rolls 


narrow back-up rollers that would absorb the load 
from the leveling rolls, thus keeping them in position 
and also permitting the use of smaller leveling rolls. 
These back-up rollers are capable of being adjusted to 
bend the leveling rolls and to bring greater pressure 
on any particular area of the sheet as indicated 


diagrammatically in Fig. 2. 


As shown in Fig. 1, the back-up rollers have a di- 
ameter twice that of the leveling rolls and have a 
width approximately one-third their diameter. Made 
from a hardened and ground outer ring, each back-up 
roller turns on a double-row ball bearing. Pressed 
steel disks enclose the roller on each side and func- 
tion as grease retainers for the bearings. 

Back-up rollers are mounted on both sides of steel 
bearing supports perpendicular to the leveling rolls 
and at regular intervals along their length. Eack 
bearing support constitutes a separate and easily dis- 
mantled roller group. The leveling rolls turn in the 
valleys between corresponding pairs of back-up rollers 
of each roller group. 


Because both top and bottom sets of leveling rolls 
literally ride in a bed of back-up rollers, the first re- 
quirement—that of roll rigidity—is adequately ful- 
filled. Since the rolls merely transmit the leveling 
pressure to the supporting system, they can be con- 
siderably smaller in diameter than was previously 
possible, thereby satisfying the second requirement. 

Power to drive the rolls is divided in a compact 
gear box, so that every roll is driven direct through 
a gearbox from the main motor. The problem of 
designing this gearbox resolved itself into a series of 
trials to get the smallest possible gear into the least 
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possible space. The resulting gears are compact and 
well proportioned for driving the working or leveling 
rolls. Power to operate the leveler is supplied to the 
gearbox by a motor, operating through a variable 
speed range to suit the required speed of rolling for 
various materials being worked. Between the main 
driving motor and the leveler gearbox a speed reduc- 
ing device is employed. 

As the leveler rolls are arranged in a top and bot- 
tom flight or group of rolls and each group can move 
vertically with respect to the other it is seen that 
connecting spindles and universal couplings are neces- 
sary. The universal joints are so made that they can 
move axially with respect to each other and thus 
take care of varying center distances between drive 
gear or pinion ends and leveling roil drive ends. 


Motors Control Adjustments 


In addition to the main drive motor, another motor 
lifts the top flight of rolls, which is carried in a yoke 
to provide screwdown adjustment. This yoke is car- 
ried in a saddle having a circular bearing so arranged 
that the yoke can turn with respect to the saddle. To 
tilt, a motor-operated shaft along its top carries a 
pair of eccentrics operating in guides on the yoke. 
Screwdown and the tilting motors control all the 
adjustments for the top flight of leveling rolls. 

The bottom flight of rolls is varied in position 
by flexing in much the same manner. as a bow is 
bent to shoot an arrow. This is accomplished by 
causing the backing up rollers, supporting the bottom 
rolls, to recede from or advance on these bottom rolls. 
A system of worms and worm wheels operate a 
vertical screw at each end of each support for ad- 
justment. This gearing system is so designed that 
the center supports are elevated or depressed more 
than outside ones for a given movement of the control 
gearing. This causes leveling rolls to bow up or 
down. To drive this bottom backing up system a 
separate electric motor is used. 

The main or leveling rolls have a journal at each 
end and revolve in brass bearings. They are well 
supplied with grease from a central source of lubri- 
cation supply. The gearbox is lubricated by an oil 
pump of the geared variety drive by a small electric 
motor and always operating with the machine. The 
oil after passing over and through the gearbox is 
collected in a sump and returned to the pump suction 
through an oil filter. The pump also supplies oil to 
the universal joints on the driving spindles. 

This leveler design replaces a former type using 
back-up rollers several inches long and about the 
diameter of the leveling rolls, pictured in Fig. 3. Al- 
though the former design provided a fair degree of 
rigidity, it involved certain problems difficult to 
solve. For example, the long leveling rolls had a 
tendency to pick up deposits from the sheets and lev- 
eling rolls. Often their small diameter made proper 
bearing design difficult and frequent sticking of the 
back-up rollers marked the leveling rolls. 

The new back-up rollers, instead, run free on heavy- 
duty antifriction bearings and being twice the size of 
the previous rollers, incur only half the surface wear. 
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Offer Many Combinations 


By James I. Clower 


ITH the intense interest focused of late on 

surface finish for bearings it is evident that 

increased attention to lubrication problems 
soon will follow. Regardless of finish, a bearing de- 
pends principally on the successful application of its 
lubricant. Centralized lubrication systems play an 
important part in achieving this object, and a review 
of such systems is therefore felt to be especially 
pertinent at this time. 

Centralized lubrication systems might well be con- 
sidered as a development and extension of the mul- 
tiple-feed mechanical force-feed lubricator, one de- 
sign of which is shown in the drawing on the next 
page, Fig. 4. This type of lubricator may be either 


. 


Fig. 2 — Left — Control 
valve used on small ma- 
chines in conjunction 
with central pump units 





Fig. 3—Right—Automatic machine 
with centralized oiling system 
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Centralized Lubricators 











PULL 


Fig. 1 — Heavy - duty 
control valve for hand- 


a right or left-hand unit ling heavy greases 


with ratchet, gear, or 

motor drive. Various 

features are available in- 

cluding vertical or hori- 

zontal types; one or more 

oil compartments for handling different oils; one to 
as many as 30 adjustable individual feeds; and res- 
ervoirs having capacities from one pint to four gal- 
lons. Finishes commercially obtainable are nickel- 
plated, painted, black enamel, polished brass, etc. 
Special designs include built-in heaters for outdoor 
service where temperature conditions are subnormal. 
Standard units develop 500 pounds per square inch; 
special types have been designed for producing 2000 
pounds per square inch pressure. Most of these 
lubricators can be adjusted to feed from a fraction 
of a drop to several drops of lubricant per minute. 
They are reliable, positive, automatic, and reasonable 
in cost. 


Requirements as to number of feeds and capacity, 
nowever, are not sufficient for many machines. More- 
over, the lubricator is not designed to handle the 
relatively heavy fluid greases required for certain 
heavy-duty machines. 

Large numbers of bearings can be served by a 
centralized system using lubricants of a wide viscosity 
range. These systems differ from the multiple-feed 
mechanical force-feed lubricator in that measuring 
or control valves are provided at the bearings and 
the central pump unit discharges into a single feed 
line that supplies all bearings. The control valves 
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Fig. 5—Hand-operated Centralized system. Valves in cross 
section meter the required lubricant 
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regulate the quantity of lubricant supplied to the 
bearings and are individually adjustable. 

In Fig. 5 is shown a single-line, hand-operated 
system, consisting of an oil reservoir, a hand-operated 
pump, and control valves. For a single application 
the pump handle is operated only once with a continu- 
ous downward push until it stops solidly against the 
oil in the delivery line, after which it is returned 
to its top position. If an additional application is 
required, the operation is repeated after a few 
seconds. 

Normal operation of the pump delivers the oil 
through the delivery line at a pressure of 500 pounds 
per square inch. When the pressure at any control 
valve reaches 75 pounds per square inch, the outlet 
check valve of the control opens and the piston in 
the control valve is forced downward by the pressure, 
oil being thus delivered to the bearing. The lower 
end of the piston, seating on the shoulder of the 
control body, acts as a cut-off valve and prevents addi- 
tional oil from being forced in the bearing. After 
all the controls connected into a system have delivered 
oil to the bearings, releasing the pump handle relieves 
the line pressure and permits the spring under the 
piston to return it to its top position. Oil meanwhile 
passes from above to below the piston, through the 
clearance between the piston and cylinder, thus prim- 
ing the control for the next operation. Control pistons 
are of three sizes to deliver respectively 3, 11, and 
22 drops per operation. 


Measures Lubrication 


Sectional views of a central pump unit and control 
valve of a hand-operated system especially designed 
to handle light-bodied pure mineral oils are shown 
in Figs. 6 and 7. This is designed for textile machin- 
ery but is suitable for any light-duty machine requir- 
ing a light-bodied oil. 

At a in Fig. 7 is shown the control in normal posi- 
tion and the valve chamber fully charged, but with 
no pressure on the supply line, which is full of oil. 
The main piston is moved forward under pressure 
oi oil in the supply line to discharge the oil ahead 
of the piston past a check valve into the bearing. 
The valve is in the discharge position at b. After 
delivering a full charge of oil to the bearing, a fresh 
measured charge of oil enters the valve chamber 
behind the piston. When the piston returns to the 
right to its normal position, oil flows from the inlet 
chamber at the right of the piston to the spring 
chamber at left. This occurs when the pressure is 
relieved in the line at the pump. 

Another design of a single-line, hand-operated 
centralized system designed to handle grease is shown 
in Fig. 10. The central pump forces grease into the 
control valve from left to right, as shown at a. A 
primary piston and sliding valves are moved to the 
right, as at b. This admits grease to the main cylinder 
and forces a main piston to the right. From the 
previous operation or cycle, the cylinder to the right 
of the main piston is full of grease which is forced 
through port P, to the bearing. In this position, 
grease is free to flow through, the control acting 
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as part of the circuit, to operate the next control and 
lubricate the next bearing. The same process con- 
tinues until each control in the system has operated 
to deliver a measured quantity of grease to its 
respective bearing. Then no more grease can be 
forced into the bearings until the four-way valve at 
the pump is reversed, which may be done manually 
or automatically. This valve reverses the grease flow 
in the circuit and the cycle is repeated, but from 
right to left. The line from the four-way valve can 
be any length and can have any number of control 
valves connected in series, each serving a bearing. 
Designed for use with mechanically operated pumps, 


Fig. 1l—Automatic centralized lubricating system applied 
to a large roughing mill and edge roll stand 


the oil control valve shown in Fig. 2 delivers carefully 
metered oil to each outiet. The valve, containing a 
felt filter, flow metering pin and a check valve, pre- 
vents the pipe line from draining and the bearing oil 
from feeding back through the pipe line. The total 
amount of oil to be fed is determined by the operation 
and adjustment of the central pump unit. The control 
valves, however, are selected to feed a proportionate 
amount of this oil to each bearing. Feed rate of the 
valve depends on the clearance of the metering pin, 
each valve being stamped with a feed-rate number, 
the higher the number the greater the flow rate. 
Any number of bearings from one to one hundred 
or more can be served by one pump unit. Since the 


(Continued on Page 96) 
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By Walter G. Patton 


Climax Molybdenum Co. 


DDITIONS of molybdenum have far-reaching 

effects on the physical properties of steel. In- 

creased hardenability, as well as higher tensile, 
impact and creep strengths of molybdenum alloys are 
continually extending their application. A case in 
point is a moly steel that was developed to meet re- 
quirements of the British defense program for a high 
strength steel that could be used for aircraft parts, 
in shipbuilding and for miscellaneous large forgings. 
In addition to developing essential mechanical proper- 


Fig. 1—Molybdenum cast iron 

crankshaft shown as cast and 

finished has desirable high 
strength-weight ratio 


property specifications without violating some of the 
special processing restrictions that were imposed on 
this particular analysis. 

Development of “tailor-made” alloy steels to meet 
exacting engineering requirements is not necessarily 
confined to defense programs. Peacetime industries 
have difficult engineering problems, too—for instance, 
the oil industry which is said to use more alloy steels 
today than the automobile industry. With 10,000 to 
15,000-foot wells becoming almost commonplace, metal- 


TABLE I 
Mechanical Properties of Molybdenum Steels 
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*W Q.=water quench; O.Q.=oil quench; {1S =surface; 


M=half way; C =center. 
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ine High Physicals, Workability 





Fig. 2—Pressure regulator body cast of 
nickel - chromium - molybdenum iron 
has high corrosion resistance 


lurgists and oil production executives have been co- cal 
operating to the fullest extent to develop competent 


materials for the oil industry. 


Tool joints, for example, are the husky, two-piece 


to a chromium-nickel steel with .45 per cent carbon. In this instance, 
the molybdenum addition not only enhances the mechanical proper- 
ties of the steel and assists in developing uniform hardness through- 
out the piece but also permits the use of relatively high tempering 
temperatures while retaining adequate physical properties. Because a 
high tempering temperature can be used (without substantial loss 
of strength), the new steel is freer from quenching stresses. These 
stresses, if retained in the steel, contribute to premature fatigue fail- 
ure and loss of impact strength. The fact that remarkably uniform 
properties are developed in regular production is a tribute to the sys- 
tem of metallurgical control as well as a demonstration of the con- 
sistent response of the steel to heat treatment. 

Use of specialized compositions to improve engineering per- 
formance is not confined to steel. Metallurgical investigation of cast 
iron has also resulted in the development of new alloy irons that 
have established splendid records in service. A typical example is 
brake drums for busses and trucks. These parts generally fail in 
service as a result of heat checking and loss of strength at elevated 
temperatures. Research has indicated that resistance to heat check- 
ing can be improved by increasing total carbon content. However, 
the higher the carbon, the weaker the iron, both at room and ele- 
vated temperatures. 

A reply to this metallurgical dilemma was found by adding molyb- 
denum and vanadium to improve the strength of the iron while re- 
taining high carbon to resist heat checking. After considerable investi- 
gation a molybdenum-vanadium alloy was found which offered a 


Fig. 3—Molybdenum steel and iron in this diesel head 
effected reduced production costs 













couplings which make possible the assembling and 
disassembling of oil well drill strings. Many oil wells 
average 132 tool joints per mile of drill pipe, making 
a total of 375 joints for a 15,000-foot well. Fatigue 
failures at these all-important joints were once fairly 
common in deep wells; fishing jobs resulting from such 
failures have been known to cost a drilling contractor 
as much as $100,000. Recently, such failures have been 
largely avoided by the use of a chromium-molybdenum- 
nickel steel known unofficially as “4245.” 

The metallurgical approach that ultimately led to 
the development of a satisfactory steel for tool joints 
was the addition of a proper amount of molybdenum 
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TABLE III 


Specific Applications for Molybdenum Alloy 



































Typical Applications Chemical Analysis, Per Cent Section Weight lard 
Si. T.C. C.C. Mn. Ni. Mo. Cr. Other (inchs) (ponnds) Brin 

Automotive 
Brake drums, Truck........... 2.4 2.9 -70 -70 0.50 %-1% 22-167 180 2078 9992 
TT rer 1.65 3.60 91 80 0.10 0.77 23 : oc 
Brake drums, Bus............. 1.81 3.42 67 0.55 16 V. 217 gl 
Crankshafts, Auto & diesel... .. 2.60 2.65 75 .99 1.12 1.12 15 34-4 80-2250 290 32 -3902 
Crankshafts, Small engines... . . 2.10 2.87 .87 .65 0.87 0.50 .204 14-3 15-— 40 220) 32508 
Cylinder blocks............... 1.90 3.30 .70 .80 0.17 17 ¥-2 278 212 2308 sg992 
Cylinder heads, Diesel......... 1.60 3.22 .82 0.05 0.42 .07 Ti. 44-2 500-5000 223 /29 31005 
Cylinder liners, Truck.......... 2.30 3.10 .60 .80 0.40 0.40 40 ¥-% 19- 24 248 /27 59002 
Exhaust manifolds............. 2.12 3.00 Be i 0.504 .254 %-% 50 2554 14008 

__Main liner, Marine diesel....... 1.35 2.95 .90 -70 3.32 0.30 26 2%-4 4000 52902 

Chemical machinery — 
Steam pressure casting......... 1.35 3.05 .65 85 0.25 4%-1\% 2000-7000 “6002 

Compressors and pumps ‘ 
BP III. 6 cook cciccccecves 1.30 3.00 85 -90 1.00 0.70 50 2 -6 4000-16000 269-24 

Crushing and grinding equipment 
Gyratory crusher shell......... 2.00 2.80 1.40 Py 5 
Coke crusher segments......... 15 3.15 -70 30 1.00 1.00 Cu. 

Machine castings a. 
| eee 2.00 3.20 .85 37 0.20 1 -2 196/21 
Sleeve, Gear cutting machine. . . 2.10 3.17 .80 .50 1% 100 2308 30005 
Mold machine casting.......... 1.60 3.00 .80 0.90 .60 0.25 269 

Railroad castings 
Cylinder liners................ 1.60 3.20 -90 82 0.32 217/24 
Cylinders, Locomotive. ........ 1.50 3.00 .90 rt) 255! Bh iagg2 

Miscellaneous = 
Cams, Turbine control........ 2.05 3.20 62 80 0.50 50 34 8 234 244g 300° 
Cylinders, Steam engine........ 1.50 3.00 .90 1.35 -40 0.50 2 -4 2500-3000 240 Mig 
Gears, Machinery............. 2.55 2.85 82 62 1.50 50 0.42 4-3 10- 50 32008 
Gears, Heavy duty............ 2.35 2.95 77 60 2.00 90 0.20 %-1\% Up to 35008 

150 
CE iceee caw soevetecs 1.75 3.25 -70 40 0.50 
Rolls for rolling mills.......... 1.50 3.50 55 .55 1.00 1-1% 1000-5000 243 /3il 35005 

180-207 light drums; 223-255 heavy drums. 6 .875 diameter, 12 inch supports. 

2 1.2 inch diameter, 12 inch supports. 7 2 inch section. 

8 2 inch section. 8 As cast. 

4 Maximum. 9 Laboratory heat. 

5 1.25 diameter, 18 inch supports. 10 Qn test. bar. 

§Courtesy American Foundrymen’s Association. 

TABLE IV 


Composition and Mechanical Properties of Molybdenum Cast § 



































Steel Composition Heat Tensile Yield Pt. 
Type Cc. Mn. Si. Mo. Cr. Ni. V. Treatment* (psi.) (psi.) 
C-Mo -25 0.70 34 56 N & T 1250°F. 77,500 48,000 
C-Mo 35 .69 31 45 N & T 1250°F. 83,500 55,200 
C-Mo -40 0.80 .38 47 N & T 1250°F. 90,000 60,000 
Mo-V ol 31 0 A,Q & T 1320°F. 101,000 73,000 
Cr-Mo | .25 0.68 AC 1650°F., T 1200°F. 89,500 59,800 
Cr-Mo 42 -23 0.82 AC 1650°F., T 1250°F. 109,350 75,250 
Cr-Mo 32 -20 0.95 OQ 1650°F., T 950°F. 176,500 170,000 
4/6 Cr-Mo -20 58 5.16 AC 1750°F., T 1200°F. 97,000 68,500 
4/6 Cr-Mo .30 49 4.83 AC 1800°F., T 1250°F. 111,500 87,800 
Mn-Mo .30 1.25 .35 N & T 1250°F. 92,500 65,300 
Mn-Mo BS} 1.60 35 AC 1650°F., T 700°F. 133,640 101,240 
Mn-Mo -28 1.29 .30 AC 1700°F., AC 1500°F., T 1200°F. 84,590 64,750 
Mn-Mo .28 1.29 .30 AC 1700°F., WQ 1500°F., T 1300°F. 87,250 62,500 
Mo-Ni Pe .30 1.46 AC 1650°F., T 1200°F. 87,500 58,000 
Mo-Ni .35 .30 1.75 AC 1650°F., T 1200°F. 100,000 70.000 
Ni-Cr-Mo .30 al 0.54 1.45 AC 1650°F., T 800°F. 124,000 83,500 
Ni-Cr-Mo .30 21 0.54 1.45 AC 1650°F., T 1200°F. 104,000 79,000 
Ni-Cr-Mo .30 we 0.55 1.68 WG 1650°F., T 1150°F. 149,500 135,000 
Ni-Cr-Mo .30 a 4 | 0.54 1.45 OQ 1650°F., T 1200°F. 118,500 94,500 

1 Charpy 2 Izod 


*N = Normalize; AC = Air Cool; OQ = Oil Quench; WQ= Water Quench; T= Temper, A= Anneal. 


t Courtesy Steel Founder's Society. 
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lloy 
n Transverse Tensile - Remarks <— Pa 
Brin Ib. Defi. In, psi. 

180 (24; 6000? 14 57,000 Impact 1.2 inch bar on 6 inch centers 60-90 ft. Ib. 
Used for high strength impact resist., thermal 
stability. 

.30 45,400 Impact 54 ft. Ib. 
Excellent service life. 
60 /75,0003 Performance equal to or superior to steel. Excellent 
fatigue properties. 
.28 60,000 Wear resistance, strength, impact resistance. 
5 38 /41,000 High hardness in bores, freedom from cracks, good 
machinability. 
.30 45 /51,000 High strength, close grain, resilience & wear 
resistance, 
46 /54,000 Used for wear resist., machinability. Liners are 
heat treated. 
50,000 Used to obtain increased strength, reduced breakage. 
12 45 /50,000 Resistance to wear and heat. 
18 42,000 Used for strength, wear and abrasion resistance. 

60,000 Used for high strength and density at machinable 
hardness. 

Good wear, impact resistance. 
Good wear resistance. 

—s 

196/21) Flame hardened. Good machinability. Satis- 

‘ factory wear. 

230 30005 32 48,000 Heat treated. Used for response to heat treatment. 
Wears better than tool steel guides. 

269 56,000 Good machinability; wear resistance. 

217/24 Add .3% Si. late. Good wear resistance. 

2551" | 60002 17 55,000 5% Si. added at spout. Eliminates cracking. 

234 /245 9m 30005 32 48 /50,000 Wear resistance. Apparently wears as well as tool 
steel cams. 

240 Mir 50,000 High strength and wear. Thermal stability up 
to 800°F. 

32005 wT 55,000 Brinell hardness (heat treated) 450-550. Used for 
wear resistance, strength and shock resistance. 
35005 ag 65,000 Brinell hardness as cast 280-300. Used for wear 

resistance. High strength. Good impact. Heat 
treated. 
Good resistance to growth; long life. 

743 (3 35995 23 30 /50,000 Used for wear resistance. wa 

Impact 

(ft. Ib.) Remarks 
Good properties after normalizing treatment; high 
strength at elevated temperatures. Typical appli- 
cations: rolls, locomotive and machinery parts 
subject to shock. 

431 Centrifugally cast gun. 

30.22 Use: brackets, crankshafts, gears, locomotive parts, 
heavily stressed machine parts. Good abrasion 
resistance. Elevated temperature strength. 

Oil pump impellers, oil pump casings, yokes. 

Good. creep strength. 

Moderate cost; deep hardening. Uses: automotive , 
2.22 tractor, excavating machinery and freight car 

45.31 castings, sprockets, gears, etc. 

57.01 

56.02 Uses: Rolling machinery castings, heavy duty gears 

44.02 and pinions, mining machinery castings, locomotive 





parts, cargo hooks. Can be carburized. 





Combine high strength, toughness, resistance to 
fatigue. Typical applications: sprockets, gears, 
inions, dredge parts, impeller castings, crusher 
eads. 








MACHINE DESIGN—January, 1941 


good balance between cost and performance. Latest 
available reports indicate the molybdenum-vanadium 
brake drums are performing in a satisfactory manner 
and will continue to operate well over 200,000 miles 
before replacement becomes necessary. 

The 600-pound pressure, three-inch regulator shown 
in Fig. 2 has a body of nickel-chromium-molybdenum 
cast iron incorporating the important features of high 
strength, mild corrosion resistance and machinability. 
Cylinder liners, heads, pistons, timing gears and high 
pressure fittings are among the many parts of the 
diesel engine shown in Fig. 3 which are made of molyb- 
denum cast steel. 

While the above hand-picked examples may seem 
exceptional, they are not unusual. Molybdenum alloys 
are comparatively recent developments. The fact that 
they are standard today, however, for many engineer- 
ing applications fully justifies their economic position; 
otherwise the new alloys to be discussed presently 
would never have been able to replace other materials. 


Considerable data on the mechanical properties of 
molybdenum steels are available to the design engi- 
neer. Many of these steels are used in machine applica- 
tions. Unfortunately, however, existing data are often 
either inadequate for the engineer’s needs or the rec- 
ords are so widely scattered that they lose much of 
their potential value. Under these circumstances it 
would appear that the machine designer would derive 
some benefit if essential data on all molybdenum steels 
and cast irons and their machine applications were 
brought together in one place. The potential value of 
such a data summary would be increased if an effort 
were made to include the latest available published 
data as well as unpublished information furnished by 
private sources. This has been done in the present 
article. 


Hardenability Is Reason for Specification 


Data on mechanical properties and heat treatment 
of molybdenum carburizing steels have been published 
by steel suppliers and steel producers for a number of 
years and are known by most engineers. One short- 
coming of existing S. A. E. data sources, however, is 
that only meager information is available on the abil- 
ity of S. A. E. steels to harden in large sections. The 
properties given in TABLE II are after quenching and 
tempering at 800, 1000 and 1200 degrees Fahr. in sec- 
tions from % to 6 inches. Need for this information 
becomes clear when it is remembered that the greater 
hardenability of the molybdenum steel is frequently 
the reason it is specified in preference to plain carbon 
or other alloy steels. Tensile strength of the steels, 
treated in large section, can be approximated by mul- 
tiplying the brinell hardness by 500. 

The foregoing discussion applies to S. A. E. steels 
in the forged or rolled condition. Comparable data on 
cast molybdenum steels have not been generally. avail- 
able heretofore. 

TABLE IV has been prepared showing the analyses, 
heat treatment and mechanical properties of typical 
molybdenum cast steels used for machine applications. 

(Concluded on Page 106) 
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Factors Influencing Power Fi 


the steel journal finishes indicated in Table 1 





Effects of Surface Finish* 


ARIOUS commercial surface finishes produced 

on steel shafts have little effect on the opera- 

tion of a journal bearing in the region of hydro- 
dynamic lubrication. At higher loads and lower speeds, 
however, this theory is insufficient and, though a com- 
plete theory is lacking, it has been found empirically 
that many other physical properties of the system 
* Abstracted from a paper presented before a recent meet- 
ing of the A.S.M.E. by its authors, J. T. Burwell, J. Kaye, D. W. 


van Nymegen and D. A. Morgan of the Massachusetts Institute 
of Technology. 
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Fig. 1--Curves show the affect on the friction coefficient of various surface- 
finishes of steel journals running in babbitt. Letters on the curves refer to 


Fig. 2—These curves are a portion of those in Fig. 1 on a larger scale 








affect the behavior of lubricated 
journal bearings. These properties 
are of two general kinds, those of 
the lubricants and those of the bear- 
ing surfaces. 

While the existence of an influ- 
ence of surface finish on bearing 
performance has long been recog- 
nized no thorough study has been 
made, largely because a quantita- 
tive measure of surface roughness 
was lacking. Recently a number of 
methods have been developed. 

One of these methods gives as a 
reading on a meter a number which 
is related to the root-mean-square 
deviation of the surface from a me- 
dian plane. This instrument is 
called a profilometer and the sur- 
faces used in the present work were 
measured by means of it. 


Performance of the journal bear- 
ings was studied by measuring the 
friction coefficient as a function of 
the geometry and the operating 
variables. The minimum of this 
function is a measure of the load 
capacity of the bearing. Bearings 
were a tin-base babbitt with steel 
backing, such as are used for the 
main and connecting rod bearings 
of automobile engines. Their rough- 
ness was 6 to 10 microinches. 

All but one of the test shafts 
were made of an S. A. E. 1040 steel 
heat treated to a hardness of 200 
brinell. The exception was shaft M 
described in TABLE 1 which was 
hardened to 450 brinell. Surfaces 
of varying kinds and degrees of 


TABLE I 


Finish vs. Friction Factor 


Surface roughness 


a 
Type Traverse, Parallel, be of 
of micro- micro- ( a \? ZN 
Shaft finish inches inches d/c c p 
K Knurled 550 ae sisies ae 
A Turned 130 50 1150 0.38 
L_ Gritblasted 110 40 Ska ee 
B Ground 70 70 1200 0.25 
C Ground 50 50 630 0.06 
M Gritblasted 30-50 -— 280 0.12 
D Ground 14 - 520 0.0017 
E Ground 13 oe 540 0.0013 
N Chemically etched 11 i 280 0.024 
F Ground ¥ 8 500 0.0012 
G Ground 6 7 480 seid x 
H Ground 4 6 480 0.0010 
I Superfinished 1 500 - 0.0008-0.0011 
J Superfinished 1 ea 870 cape 


*At minimum friction coefficient. 
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judo 


Fig. 3—Variation of 
minimum friction 
coefficient with sur- 
face roughness is 
shown by curves 


|in Bearings 


roughness were put on the shafts. These are also tabu- 
iated in TABLE 1 and are, for the most part, self ex- 
planatory. The knurled surface was produced by 
grinding a surface which had originally been knurled. 
The result gave diamond shaped areas with a surface 
roughness of about 5 microinches separated by V- 
shaped grooves .005 inch deep and 1/32-inch apart. 
This composite surface had a roughness of 550 micro- 
inches on the profilometer although it is questionable 


ROUGHNESS IN MICROINCHES 





In two of the runs the limiting load of the machine 
was reached without failure occurring as is shown by 
curve G in Fig. 2. Curve J also does not show a mini- 
mum but it lies outside the region of Fig. 1. In the case 
of the knurled shaft K and the grit blasted shaft L 
signs of incipient seizure appeared even at the Jightest 
loads available so that it was impossible to obtain 


Nomenclature . 
values of d/c. However, assuming any reasonable 





Ww = total bearing load, lb. , : : 

p = unit bearing load, psi value for d/c gives results in general agreement with 

1 = axial length of bearing, in. the other data. 

d = journal diameter, in. Several of the curves, such as curve / in Fig. 2, 

4 es frictional force at journal surface, Ib. showed fluctuations near the minimum which is char- 

L = power loss, kw. ee I 7 ut heart A 1 

N - speed of journal, r.p.m. acteristic of failure in babbitt bearings. pparent y 

f = coefficient of journal friction when the load and temperature become too high lo- 

: = temperature, Fahr. cally the babbitt flows and then the shaft reseats itself 
4 ies temperature rise, Fahr. | in the bearing. In such cases the first minimum was 

Q cae rate of oil flow to bearing, g.p.m. talk the t ; ‘th the lat th 

65 -_ specific heat of oil, B.t.u. per gal. per aken as e true one since wi e later ones the con- 

deg. Fahr. figuration of the bearing was different. 
Z = absolute viscosity, centipoises dyne sec Since the slopes of the curves in Fig. 1 are depend- 
: cm ent on the values of d/c, this spread could be due en- 

p =< specific gravity of oil 

$,, >, ete. = functions 

c = diametral clearance, in. TABLE II 


what significance this reading has. 


Typical Data from a Journal-Bearing Test 


(Shaft A: Turned surface, 130 microinches. Extrapolated value of d/c=—1150) 


. . Film 
All the shafts were tested without being Speed of tempera- _ Viscosity Unit Friction d/c p/ZN (d/c)f ZN/p 
. . . sas journal, ture of lubricant load torque x 10-5 (d/c)? 
run ~ To rons = age conditions the pe °F tb min/in.® aa ‘te. 
speed was about revolutions per min- 1489 uf 14.75 x 10 22.8 7.78 942 1.06 84.4 12.75 
Pp Pp 1497 122 12.75 45.6 8.33 1162 2.40 44.5 5.54 
ute although some measurements were 1508 125 11.70 68.5 8.57 1292 3.88 30.9 3.53 
: - r ; 71 1391 5.46 23.6 2.41 
taken at 200 and 1800 revolutions per min- 1468 128 10.80 136.8 8.59 1430 8.62 1553 153 
acai os 40 136.8 8.16 1410 8.88 14.73 1.478 
ute to make sure that the friction coefficient 1466 132 9.77 182'5 833 1550 1275 11.28 1.037 
: é 8.9 1660 14.50 10.70 0.910 
actually depended on the expression ZN /p. 1450 133 9.68 228 4868.75 1658 16.25 9.45 -0.815 
As is well known when comparing results — Br yo a 4 1740 618.45 = eh 
on different sets of shafts and bearings 1468 136 9.00 278 9.67 ans ae 8.57 0.629 
m eat . 9.25 7.69 0.554 
(d/c)f should be plotted against (d/c)*ZN /p 1470 138 8.41 319 9.75 7.53 0.512 
; can 23 : 2 10.4 7.52 0.468 
rather than plotting the friction coefficient 1462 141 7.82 379 10.00 653 0.400 
: : 1 r 10.6 6.57 0.369 
directly against ZN/p. 1465 148 6.68 430 12.70 7.32 0.300 
Fourteen samples in all were tested. Data 
from two typical runs, one on a rough sur- TaBLeE III 
face and one on a relatively smooth one, are (Shaft D: Ground surface, 14 microinches. Extrapolated value of d/c=520) 
: a 1485 105 20.3 x10 228 4.13 362 0.754 202 3.58 
shown in TABLEs II and III. Calculated val + Se ae in pn A 
ues of d/c were plotted against p/ZN and 1487 112 16.8 368 6.29 670 3.47 8.09 0.780 
the extrapolated value found thereby was 1500 127 11-2, 347 8.75 1385 20.60 2.81 0.1315 
then used to calculate the last two columns 1488 144 7.21 822 11.17 asin eataje 152 0.0357 
: . 1028 12.83 1. .0232 
in the tables. a 1498 161 497 1260 1433 1.27 0.0160 
Complete results are plotted in Figs. 1 1484 174 3.86 1717 16.50 1.078 0.00904 
: b : : 1482 192 2.74 2170 19.32 0.995 0.00506 
and 2, Fig. 2 being a small region of Fig. 1, 1480 205 2.42 2650 22.0 0.925 0.00365 
nah 148 1 01 3260 5.0 0.855 0.00247 
near the minima for the smoother surfaces, 1492 235 1.82 4190 28.0 0.750 0.00175 
; Y : 0.00152 
on a much enlarged scale. 1480 249 1.67 4740 335 0.790 0.00141 
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Fig. 4—Friction coefficient varies exponentially with 
the bearing factor for a 6x8-inch, 130-degree lining 


Fig. 5—These curves for a 614x8-inch, 120-degree lin- 
ing_afford a comparison with Fig. 4 
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tirely to inaccuracies in values of d/c which, while 
difficult to estimate, are probably of this order of 


magnitude. 
In an effort ts determine the accuracy in the 
measurement of «/c the following experiment was 


tried. One d/c determination was made at light loads 
and then a smail amount was carefully ground off the 
surface of the shaft and a second determination was 

ade without disturbing the bearing shells. The 
ermcunt removed or the change in diameter could be 
measured fairly accurately. The second measurement 
of d/c while in the right direction would differ as 
much as 50 per cent from the value measured by the 
micrometer. 

It may be concluded then that the surface finish has 
no effect on the upper portions of the friction curves 
where the bearings are operating under conditions of 
hydrodynamic lubrication. The two roughest shafts 
A and B may be exceptions to this in that their curves 
do lie above all the others. 

While all the experimental curves follow the same 
direction in general agreement with the theory, they 
each show a minimum at widely scattered points along 
this curve. The value of (d/c)?ZN/p at which each 
minimum occurs is tabulated in TABLE I and is plotted 
against the roughness of the shaft as measured trans- 
versely in Fig. 3. It is evident that the smoother the 
finish the lower the value at the minimum. This 
means that for a given clearance ratio d/c and a given 
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speed and operatins viscosity the smoother shaft will 
have the greater load capacity. It is seen that the 
improvement is greatest for the rougher surfaces, 
there being a factor of almost two hundred between a 
surface of 70 microinches and a surface of 13 micro- 
inches, while from 13 microinches to 1 microinch the 
improvement is slight. 

In drawing the curve no weight was given to the 
point for the turned surface because of the difference 
between the longitudinal and transverse readings of 
roughness and the fact that there is some question as 
to which one is the more significant. (The point for 
the knurled surface lies far to the right of the plot.) 
The transverse reading for the turned surface is 
plotted because this is the larger one and as such 
would always seem to be a limitation on the load ca- 
pacity no matter how smooth the tool marks were. 


Other investigators have arrived at the opposite con- 
clusion, i.e. the smoother the surface the less the load 
capacity. However, a reciprocating motion between 
two cast iron and two hardened steel surfaces were 
used in these tests with consequent severe lubricat- 
ing conditions. In the case of the hardened steel it was 
found that sandblasting or gritblasting one of the sur- 
faces increased the load bearing capacity threefold. 

In the work described herein summarized in Fig. 3, 
the wide scatter of the points for the rougher surfaces 
shows that from the point of view of journal bearing 
performance the profilometer reading alone is not suf- 
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Fig. 6—Characteristics of lubricant used in these tests 
approximate those of a S.A.E. 30 oil 


Fig. 7—Curves similar to Figs. 4 and 5 show the effect 
of a length to diameter ratio of 1 with a 600 pounds 
per square inch load on projected area 
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Fig. 8—Similar to Fig. 7, these curves show the effect 
of a load reduction to 150 pounds per square inch 


Fig. 9—These curves are used as the basis for the 
derivation of: the power loss equation 
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ficient. Ground and gritblasted surfaces with approxi- 
mately the same profilometer reading all showed dif- 
ferent load capacities. In such cases, other quantities 
or numbers are needed to describe a surface adequate- 
ly. This is not surprising since a surface profile in it- 
self is not simple. A much better quantity to be meas- 
ured, in addition to the root-mean-square roughness, 
would be the frequency with which irregularities 
occur. This is the quantity which differentiates a 
metal sprayed surface from 
a gritblasted surface of the 
same roughness reading. 
Since the first derivative of 
a sine curve involves the 
frequency as a factor an in- 
strument which electrically 
averages and records the 
slope as well as the dis- 
placement of a _ surface 
would be an improvement 
in describing a surface. 


L, POWER LOSS IN- KILOWATTS 


Fig. 10— Right — Effect of 
speed on bearing loss using 
120-degree bearings loaded to 


Surface finishes produced in various ways having 
roughnesses ranging from 130 to 1 microinch, as meas- 
ured by their root-mean-square deviations from a 
median plane, have little or no effect on the perform- 
ance of a partial journal bearing while it is operating 
under hydrodynamic lubrication. 


The lower limit of the region of hydrodynamic 
lubrication for a given journal bearing combination as 
indicated by the minimum in the friction coefficient 
curve is markedly dependent on the surface finish of 
the journal, the value of (d/c)’?ZN/p at the minimum 
decreasing as the surface becomes smoother. This im- 
plies an increase in the load capacity of the bearing 
with increasing smoothness and emphasizes the great 
importance of reducing the surface roughness to less 
than 15 microinches at least. 


Bearing Lubrication* 


Effect and inter-relationship of the various factors 
which influence bearing losses have been subjects 
of many experiments and a vast amount of theoretical 
work since the basic principles of hydrodynamic lubri- 
cation were outlined by Osborne Reynolds. In the half 
century following this work, this theory of lubrication 
has undergone considerable development. Like all 
theory, it needs to be examined and re-examined in 
the light of experimental data. In this paper, several 
novel contributions in the form of experiment and 
theory are presented. The paper deals with the re- 
sults of tests made to determine the power losses 03 
bearings of the type used on turbines manufactured by 
the company with which the authors are associated. 


In the early part of the testing work, the flow of vil 
to the bearings was maintained constant so as to 
eliminate the effect of that variable, and it was found 
that, for each value of bearing pressure, the coefficient 
of friction varied exponentially with ZN/p; in other 


* Abstracted from a paper presented before a recent meet- 
ing of the A.S.M.E. by its authors, F. C. Linn and D. E. Irons 
of the General Electric Co. 


(Continued on Page 106) 
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fan without heat in summer. Shaded 
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Split-phase splashproof motc: in the Hobari 
peeler. (below) drives the abrasive disk by a 
steel-bronze worm and gear reduction. All 
driven bearings have sealed-in iubrication. 
Abrasive of disk is cast directly into iron. 


as 
ee 


Hot wires and glow elements are pe Somer 4 
eliminated in the Electromode heater 1 ic en 
(right) by design of the heating | ae r. 
element, comprising aluminum cast psteaa C 
and shrunk on a tube. Operating si 
temperature is very low. Safety niversa 
switch shuts off heat automatically elect 
if air flow is interrupted, while a oe 
separate fan switch permits running Fic 















Fixture fo ‘ 
quenching machine §unded by a 
circular quenching chamber which when closed 
permits simultaneous motor-driven rotation of the 
hot part, fixture and chamber. Oil is introduced 
at the outer edge of the container with controlled 
volume and temperature, and results in a revolving 
“doughnut” of oil around the circumference. 
Quenching action takes place toward: the center 
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Switch is drip-proof. Hopper is one-piece cast 
iron, with the inside ribbed verticaliy 








Ere eeseenee 
DAY CABINET BLENDER SIFTER 
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Five separate motors drive mechanisms 
in the Day cabinet blender (left). Four 
are inside the frame while fifth is outside 
and drives the conveyor and vertical 
elevator. A gyrating sifter utilizing ball 
cleaners permits use of a much finer screen 
cloth than usual. Slide type bearing on 
the sifter has a pivotal cast iron base while 
the upper part is a plastic compound 
impregnated with graphite 
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listing see page 114) 


ER. Simple controls on the 
combine its operation with a 
ing™sual processes of load control 
ef regenerative or superposition. 
@pperating nonextracting, an ad- 
€ governing system as a load- 
i@ing is carried by separate rings 
i@rizontal centerlines and free to 
d inffons. In this way, minimum tip 
ainl@ferials used in the high-pressure 
le camolybdenum and tungsten alloys 
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Special 


Indirect 








(below) was 
“Bisgnated last month as the cover illustration, 
dead of the Landis shell tapper, described 
» Page 92 of this issue. The mixer has a 
niversal motor controlled in ten speeds by 
, electric. governor, with direct drive. 
mmplete mixing, mixer travels around bowl 
,one direction and turns on axis in opposite 
WEdirection. Frame is zinc alloy die casting 


incorrectly 


AUHINES 


in the Southw pump (right) 
eliminates the vapor which accumulates because of 
All castings are chromium-nickel semi- 
steel, pistons and connecting rods of the meter are 
die-cast aluminum and valves are petroleum bronze. 
Radial meter has three horizontal pistons disposed 
at 120 degrees and connected to a free master 
journal. Inside pressure keeps pistons distended 


agitation. 


Hunter-Hartman Rocket battery servicer (left) and 
is controlled by panel switch. Synchronized time 
switch automatically shuts off charger after pre- 
determined period. A protector switch cuts off 
harge when overloaded. Turret-top air duct 
poling system draws air in consistent flow through 


top grill. Testing instruments are sealed in 
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3 (above) failizes a pneumatic 
system with alanine ‘valees to provide complete sealing. 
A roll of paper perforated like a player piano roll passes 
over a tracker bar, pneumatic valves being actuated and 
causing the type corresponding to that particular position 
on the bar to strike the paper. A selector 
device is also pneumatic and permits choosing 
any one oi severa! letters on the roll. 
Specially built direct-drive motor is used 


Greater rigidity is provided in the American 
Gearbroacher (left) by a cylindrical welded 
steel column. Two hydravlic cylinders at 
ihe bottom are suspended from a steel wor 

plate, this construction providing a free 
area without packing glands on the full area 
ei the piston, eliminating packing leaks. 
Rear vertical portion of the machine houses 
the motor, hydraulic pumping equipment 
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PESTON, 


Now Is the Time To Give Designers 


the Tools They Need! 


OW many designers have wished, during development of a machine, 

H they could see what was taking place within a faulty mechanism. How 

simple would seem the solution of the problem of a sticking part if 

only the interior of the unit could be disclosed to view. The stroboscope and 

the high-speed camera have been put to good use for observation of moving 

parts, viewed externally, but until recently nothing has been available to 
check the action of a hidden part in motion. 

It seems that engineering research is likely once again to come to the aid 
of design. Recently developed is an X-ray device capable of taking photo- 
graphs through or into operating structures at the phenomenal speed of a 
millionth of a second. Little stretch of the imagination is needed to visualize 
the far-reaching effect such equipment would have in the solution of some 
of the most disheartening problems confronting designers of machinery. 

Engineering developments of this nature often are not given their right- 
ful place in the field of design until years after they take place. An example 
of this is the photoelastic polariscope which only recently, after many years, 
is becoming recognized as one of the most important tools of design. Let us 
hope that with the speed now essential in the development of mechanical and 
armament equipment, ways and means will be found to place at the disposal 
of alert engineers the most up-to-date devices available to aid them in their 
work. Never has there been a more propitious time for such a program. 


Motors in Machines 


One of the most outstanding features of the application of individual 
motor drives in machines, as emphasized in articles on this form of drive pub- 
lished in MACHINE DESIGN during past years, is the ease with which changes 
in plant layout can be effected and the machines moved around. This is not 
by any means an everyday occurrence, but defense orders and consequent 
changeovers from normal to armament production have tended to focus atten- 
tion on the need for flexibility in the location and use of available machinery, 
as well as on the desirability of ready introduction of new machines. 

It is for this primary reason as well as to recognize the continued trend 
toward individual motorization of all types of machines, that MACHINE DESIGN 
has chosen for extensive coverage during 1941 the selection of motors in 
design. A series of articles on tiis subject, Part I of which appears as the 
leading contribution in this issue, is scheduled for publication over the next 
several months. The articles will discuss, in the main, the application of 
special rather than purely standard motors and consequently will present 
information not readily available elsewhere in the condensed form planned. 
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. shot blasting may be harmful’”’ 
To the Editor: 


Mr. Zimmerli is to be commended for his systematic 
and enlightening investigation concerning the im- 
provement of fatigue strength in finished springs 
by shot-blasting methods as discussed in your Novem- 
ber issue. Obtaining an increase in maximum stress 
of 42 per cent in one test will undoubtedly be of 
interest to designers, provided the blasted surface is 
not considered objectionable. 

It must be recognized, however, that any attempt 
to improve fatigue properties by a mechanical method, 
such as shot blasting, may introduce a counteracting 
effect; namely, a lowering of fatigue strength by 
the formation of an irregular notched surface. Which 
of these opposed effects predominates will depend 
upon a number of factors involved in the blasting 
technique, some of which are the size, shape, and 
hardness of the blasting particle, and the velocity 
of impingement. 

Not only is it possible for the fatigue strength to 
be influenced by the factors already mentioned, but 
it may be lowered considerably by embrittlement of 
the surface due to excessive shot blasting. It is 
difficult to separate the influence on fatigue properties 
of surface embrittlement and of notch effect intro- 
duced by shot blasting, but it appears that both effects 
can be mitigated by the use of proper blasting tech- 
nique. Moreover, surface embrittlement, if present, 
may be eliminated by appropriate heat treatment. 

—GEorRGE L. KEHL 
U. 8S. Steel Corp. 


... stimulates interest in hydraulics’’ 


To the Editor: 

I have read with interest the leading article in your 
December issue, “Hydraulic Control Affords Design 
Flexibility,” as prepared by Christian E. Grosser. 
Although this article is elementary and does not delve 
into the engineering details involved in the various 
applications described, I believe it will stimulate 
further interest in the application of fluid power and 
prove of value in assisting the many users in the 
selection of the type of equipment which will prove 
most feasible. 

Sometime in the near future I hope that one or 
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more outstanding hydraulic engineers or professors 
of mechanical engineering will undertake to discuss 
in detail one or more of the many conventional ap- 
plications of fluid power and then elaborate upon 
the determining factors involved in selecting specific 
fluid power equipment to make possible the ultimate 
in design with present-day materials and facilities. 
Although this assignment would require considerable 
deliberation I believe it would be a major step toward 
the compilation of facts to provide a more compre- 
hensive view of the possibilities or limitations of 
fluid power. 
—M. E. ENGEBRETSON 
The Oilgear Co. 
The article referred to above is purposely 
elementary in nature. It is the introductory 
article in a series to be presented by Mr. 
Grosser. The subjects suggested by Mr. 
Engebretson will be covered as far as prac- 
ticable in subsequent articles.—ED. 


. . would like reprints” 


To the Editor: 

We have had several requests for reprints of a 
series of articles that appeared in MACHINE DESIGN. 
The title is “Photoelastic Analysis in Commercial 
Practice,” by R. E. Orton of the Acme Steel Company. 

Do you have reprints available? If it is impossible 
to get them would you kindly allow us to have the 
articles photostated? 

—TI. STroBACH, Librarian 
Western: Electric Co. 


To the Editor: 

I would like to praise your excellent choice both 
as to the idea and text of the recent series of five 
articles by R. E. Orton on “Photoelastic Analysis in 
Commercial Practice.” As a design engineer I greatly 
enjoyed the series and benefitted by it. I would like 
to request a reprint of the series. 


—CaARL A. FEICHTINGER 
St. Louis, Missouri 


Reprints are now available and will be sent 
gladly to readers upon request as long as 
the supply lasts.—ED. 
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Timing Gears Carry Impeller Load 


ARDENED and heat treated alloy steel tim- 
ing gears insure long life of this pump by 
obviating the necessity of mechanical power 
transmission between the rotors. Intended for use 
as cargo pumps in ship to shore liquid transfer serv- 
ice, the solid type roller bearings adjacent the pump 
chamber and the duplex, preloaded ball bearings at 
the coupling end maintain accurate relationship of 
the rotors regardless of the position of the ship. 
Designed' by the Kinney Manufacturing Co., the 
pump, by reason of its five helical impellers on each 





Preloaded ball and radial roller bearings supplement 
the hardened steel timing gears in eliminating all driv- 
ing load from impellers 


rotor, eliminates all fluid pulsation which would 
result in costly pipe line maintenance. Since it will 
operate under high vacuum heads, the pump will 
handle mixtures of air, gas and liquid without prim- 
ing and without auxiliary stripping pumps. 


Valve Affords Triple Protection 


HREE separate relief valve functions are com- 

bined into one unit operated by a single dia- 
phragm in the control illustrated. Designed pri- 
marily to protect glass lined vessels from pressure 
overloading, the valve should have many applica- 
tions on low pressure vessels where this three-way 
protection is necessary. The diaphragm, working 
through the mechanical linkages shown in the accom- 
panying illustration protects the tank from excessive 
gas pressures above the contained liquid; from ex- 
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of Engineering Parts and Materials 





Valve protects low pressure vessels from exces- 
sive pressure, vacuum and liquid heads 


cessive liquid heads in the vessel and also from any 
tendency to collapse the tank as a result of vacuum. 

Manufactured by the Pfaudler Co., the gas and 
liquid blow-off pressures are adjustable by means 
of socket screws. The vacuum relief is permanently 
set to open at a vacuum of approximately three 
inches. 


Lever Has Reduced Inertia 


ERYLLIUM copper cast and heat treated to a 
hardness of 40 Rockwell C solved the materials 
problem of the illustrated switch lever and latch for 
the indexing mechanism of automatic screw machines. 
Appreciable weight reduction was achieved with 
consequent reduced inertia over the next most sat- 
isfactory material (chromium plated cast steel). 





Beryllium copper used in this cam lever combines 
strength and hardness with light weight 
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To Increase Production Output 


and Hold 


@ Drives that slip or creep, that need 





frequent adjustments, tightening or re- 
placements cannot be depended upon 
for maximum production. But thousands 
of manufacturing men know that there 
is a proved way to get top production 
output... with DIAMOND Roller 


Chain Motor Drives. 


@ DIAMOND Drives do not slip or 
creep—they keep producing ma- 
chinery at the top speed needed for 
maximum output. Not being depen- 


dent on friction, they are easy on 


DIAMON 
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bearings and thus reduce bearing wear. 
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@The motor drives for which industry 
has selected DIAMOND range in capa- 


cities from a fraction to a thousand 
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holding this increase, make your next 
drives DIAMOND Roller Chain (anti- 
friction) Drives. DAMOND CHAIN & 
MFG. CO., 435 Kentucky Ave., 


Indianapolis, Ind. Offices and Dis- 
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ONNECTED with the Shafer Bearing Corp. since 1923, A. H. Wil- 
liams has been appointed vice president in charge of engineering. 

Upon graduation from the University of Minnesota, Mr. Williams’ 
first position was in the research department of Studebaker Corp., devel- 
oping improvements in carburetion, manifolding and combustion cham- 
bers as well as conducting tests on antifriction bearings. A year later 
he assisted in the development of the Chrysler car. As a result of his 
previous research on bearings, he became associated with Shafer Bearing 
Corp., taking charge of heat treatment and inspection. In a year he 
assumed the duties of chief engineer, and in addition to making improve- 
ments in the Shafer bearing and manufacturing process, he was instru- 
mental in developing a complete line of roller bearing unit mountings. 
In 1935 he resigned to join Cleveland Automatic Machine Co. as general 
superintendent, and in a year and a half returned to Shafer. 








A. H. WILLIAMS 


AVING taken an active part in the design and development work of 
American Engineering Co., C. E. Harrison has recently undertaken 

his new duties as general manager. He has supervision of the entire ac- 
tivities of the company in addition to his duties as vice president. 

Mr. Harrison, a mechanical engineer, served in the U. S. Navy be- 
fore becoming associated with American Engineering Co. as field engi- 
neer. In 1936 he was made works manager, and in two years elevated to 
the vice presidency. As a result of his design and development activities 
he has been granted fifty patents in the United States and foreign coun- 
tries. Much of his attention has been devoted to utilization of directed air 
flow in design of combustion equipment as a means of increasing efficiency 
in the combustion process and of prolonging the life of furnace parts in gen- 
eral. He has also spent considerable time on standardization which has re- 
sulted in elimination of many parts and in simplification of design. 





C. E. HARRISON 


PPORTUNITIES flow toward J. F. Downie Smith, the latest being 

that of becoming a member of the research staff of United Shoe Ma- 
chinery Corp. He recently resigned as executive engineer of research and 
development of E. G. Budd Mfg. Co. Previous design activities include de- 
velopments in automobile engines, candy machines, hydraulic presses, ma- 
chine tools, air conditioning systems, railcars, sound proofing, application 
of rubber and plastics, heat transfer equipment and flow meters. 

Dr. Downie Smith’s first position after graduating was that of ap- 
prentice, later machine and tool designer, with Aibion Motor Car Co., 
Glasgow, where he served for six years. At Georgia School of Technology 
he was assistant professor of experimental engineering for two years, 
and later for two years was assistant professor of engineering drawing 
at the Virginia Polytechnic institute. After spending eight years with 
the Harvard Graduate School of Engineering as National Research Fellow, 
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HOW OZALID SHORT CUTS 
SAVE DRAFTING TIME 
AND EXPENSE 


| Nmers-lit-y-1-1-a al ea ee 
parent duplicate. is printed and devel- 
oped dry in the same simple manner as 
standard Ozalid whiteprints. 


a 


Zz Any part of the original design can 
be dropped’ out on the transparent 
duplicate by the application of Ozalid 
Corrector Fluid. 


3. Corrections can be drawn in on the 
transparent duplicate in either pencil or 
ink. Prints made from the altered trans- 


parent duplicate include all changes 


The original drawing remains unchanged 
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NEW SPEED IN DESIGN CHANGES 


WITH of TRANSPARENT DUPLICATES 


[ adustrial production zooms and drafting and design depart- 
ments become jammed with work. Skilled machinists are scarce; good 
mechanical draftsmen scarcer. But undermanned and overworked 
drafting departments get a blood transfusion when they adopt the 


Ozalid Process. 


No more difficult and exacting overlays—no more tedious and waste- 
ful redrawing when Ozalid transparent duplicates are used. Delete 
that part of the design you don’t want; add details in pencil or ink. 
Whole sections dropped out or just a few lines changed, it is all the 


same when reworking an Ozalid transparent duplicate. 


Investigate how much “quick drafting” you can really do with an 
Ozalid machine in your print room. Send today for complete inform- 
ation on How Ozalid Cuts Drafting Time and Expense and also free 


booklet of dry developed Ozalid whiteprints. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N. Y. 
Ozalid in Canada « HUGHES OWENS CO. LTD., Montreal 























MOLDED SHAFT 


combines 8 parts and 
functions in single piece 


% One of General Electric’s five top award winners in the 
recent Modern Plastics Competition was a molded Tex- 
tolite contactor shaft which incorporates the following 8 
parts and functions in a single piece of material: 
1. Bearings on which to rotate an assembly of parts. 
2. Support for magnet armature. 
3. Individual bearing, stop, guides and barriers for each 
of five contact tips. 
4. Guides and barriers for each of five flexible braid 
connectors. 
5. Spring seats for each of five movable contact tips. 
6. Molded arms with which to operate up to seven auxil- 
iary switches that may be whee in the final application. 
7. Molded arms with which to operate mechanical inter- 
locks. 
8. Complete high quality insulation for all of the above parts. 
% Because the shaft is a single ieee of mater.al, the possi- 
bility of loosening of parts is eliminated, making for per- 
manent maintenance of factory adjustment and long life. 
Because the material is in itself high quality insulation, it 
rmits the closest possible spacing of the parts that must 
pe alive, such as contact fingers, terminals and connectors. 
The Textolite material also adds to the life of the main bear- 
ings, and makes them free from corrosion or lubrication 
troubles. 
For a free copy of our new booklet ““One Plastics Avenue,” 
write Section Bus. Plastics Department, General Electric 
Co., One Plastics Avenue, Pittsheld. Mass. 


PLASTICS DEPARTMENT 
PD-152 


GENERAL {) ELECTRIC 
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assistant and faculty instructor in mechanical engi- 
neering, he joined the E. G. Budd Mfg. Co. and re- 
mained there until his present appointment. Recently 
he was made vice chairman of the Subdivision on Rub- 
ber and Plastics of the American Society of Mechan- 
ical Engineers. He also is a member of the A. S. M. E. 
Power Test Codes on Displacement Compressors and 
Blowers, and the Committee on Thermo-Physical 
Properties. 
» 

THOMAS GERLACH has been transferred to the De- 
troit office of Aviation Mfg. Corp., Williamsport, Pa., 
where he wiil be associated with PETER ALTMAN whose 
connection with the company’s research and develop- 
ment division was announced recently. Mr. Altman 
resigned as director of the department of aeronautical 
engineering at the University of Detroit, while Mr. 
Gerlach was previously executive engineer with the 
Aviation company. WILLIAM F.. WISE has been made 
executive vice president of the Aviation Mfg. Corp. 

° 


CHARLES F, KETTERING of Detroit received the 
American Society of Mechanical Engineers medal for 
outstanding inventions and research. The Junior 
A.S.M.E. award was presented to RoBErRT E. NEwTon 
of St. Louis, for his paper “A Photoelastic Study of 
Stresses in Rotary Disks.” 

a 


H. V. PUTMAN, who has been manager of engineer- 
ing at the Sharon, Pa., transformer works of West- 
inghouse Electric & Mfg. Co. since 1931, has been 
transferred to the Pittsburgh headquarters of the 
company as staff assistant to the general works man- 
ager. Since joining Westinghouse in 1925 Mr. Put- 
man’s duties have been those of design engineer on 
synchronous motors, section engineer in charge of 
synchronous motor design and assistant manager of 
the transformer division engineering department. He 
developed the company’s first completely fabricated 
line of synchronous motors. 

° 


CaRL A. W. BRANDT, chief engineer of The Super- 
heater Co., New York, has received the Melville medal 
for original engineering work, which was presented 
to him by the American Society of Mechanical En- 


gineers. 
7 


CLARENCE L, TAYLOR has been elected vice president 
in charge of engineering, Arms-Franklin Corp., Frank- 
lin, Pa., designers and builders of steel mill equipment. 
Mr. Taylor was formerly vice president in charge of 
engineering at Aetna-Standard Engineering Co. 

o 

R. E. DOHERTY, president, Carnegie Institute of 
Technology, has been elected chairman of the Engi- 
neers’ Council for Professional Development, and 
Harry T. WOOLSON, executive engineer, the Chrysler 
Corp., becomes vice chairman. 


° 


OLIVER SMALLEY, president, Meehanite Metal Corp., 
Pittsburgh, was recently re-elected president, Mee- 
hanite Research Institute of America Inc. 
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Cast aluminum 
squirrel-cage 
rotor of a Wag- 
ner 1/250-hp 
fan motor. 


See of the advantages of cast aluminum construction are: 





Thousands. of WAGNER MOTORS 


aS al Hlumneta Ko f, Ors 


have been built during the past 20 Years 


and are still giving perfect satisfaction! 





Cast aluminum 


—. cage rotor 

= of a Wagner motor 
—typical construc- 
tion for sizes 40 to 
200-hp. Each end 
of rotor has eccen- 

x tric balancing 
discs and cast alu- 
minum blowers. 


The mechanical and electrical characteristics in- 
herent in cast aluminum rotors have contributed in 
no small measure to the reputation for quality and 
dependability that Wagner has established during 
the past 50 years. 


The squirrel-cage material in general-purpose motors 


The squirrel-cage is Cast under heavy pressure, com- is practically pure aluminum of high conductivity and 
pletely filling the closed rotor slots and the moulds ductility. The most severe service does not make it 
which form the end-rings. brittle. 


The rotor bars and end-rings make complete and in- 
timate contact with the core iron, facilitating heat 


A special patented construction is used in the larger 


transfer and absolutely eliminating squirrel- sizes, resulting in reduced load losses 
cage vibration. and increased motor efficiency. 


yo N 


S Wagner Uses Cast Aluminum Squirrel-Cage Rotors 


From §-Inch Fans te 200-typ Motors | 
a 5 ye 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. * 
MOTORS « TRANSFORMERS ¢ FANS ¢ BRAKES 















VYome Gnown’ IN AMERICA 


THIS SUPREME TRACING CLOTH 
‘*BRUNING RIVAL 


@ The finest tracing cloth 
available—the one that passes every test of 
value—is made today in America by the same 
exacting standards that have won it nation- 
wide fame! It is BRUNING RIVAL—a proved 


success on the drafting boards of the nation. 


Try Rival for yourself! Test 
it for uniformity of surface—for superior and 
lasting transparency—for easy erasing—for high 
tensile strength and durability. Find out how 
its greater workability can speed the job. A 
free, generous sample of Rival is yours for 


the asking. Just mail the coupon! 


BRUNING Sércc 1897 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


New York * Chicago * Los Angeles * Boston ° Detroit 
Houston * Kansas City * Milwaukee * Newark ° St. Louis 
Pittsburgh ° San Francisco * Seattle 





CHARLES BRUNING CO., Inc. 1094-199 
New York: 100 Reade Street Chicago: 445 Plymouth Court 
Los Angeles: 919 So. Maple Avenue 


I want to tty BRUNING RIVAL tracing cloth for myself. Please send me, 
without charge or obligation, a generous working sample. 


Name. 





Address 





City os ei RS eae State 
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Ten Gears Provide Thirty-Six Speeds 


RIMARILY designed for use on a grain drill, 

this transrnission should have many applications 

where compactness combined with a large num- 
ber of speed changes is desirable. 

Power from the prime mover is supplied through 
the drive shaft which operates the jack shaft through 
a pair of bevel gears. Splined to the jack shaft is 
a change gear. This gear is capable of being en- 
gaged with any one of the six gears mounted rig- 
idly on the sleeve bushing which is free on the ec- 
centric shaft. A second change gear, shown mounted 
on the upper shaft of the illustration, may also be 


Change Gear 
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Wide range of speed-torque ratios is possible with this 
compact and inexpensive transmission 





WG 


engaged with any one of these six gears. Both of 
the change gears are provided with grooves to ac- 
commodate shifting forks by which they are operated 
externally to the housing. 

In order to make possible the shifting of the gears, 
the eccentric shaft is so mounted in eccentric bush- 
ings carried in the housing that when rotated by 
means of a handle which may be attached to a flange 
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Safe DEFENSE against breakdowns... 


INCREASED STRENGTH AND TOUGHNESS OF 


NICKE 


ALLOY STEELS 


NEW JERSEY—Compactness, light 
weight, high strength and fatigue 
resistance are life-and-death re- 
quirements for aircraft engine , 
parts. Here you see connecting / 
rods of Nickel-chromium-molyb- 
denum steel machined at the 
Paterson, New Jersey, plant of 
WricHt AERONAUTICAL Corp. 
Through their uniform response to 
heat treatment and ready machin- 
ability at high hardness, Nickel 
alloy steels simplify production. 















ALASKA-—Stripping 60 million cubic 
yards of frozen soil from 16 million 
cubic yards of gold bearing gravel is 
the job of this Bucyrus-Monighan elec- 
tric drag line and Bucyrus-ERIE travel- 
ing feeder. Working near Fairbanks, 
Alaska—more than 2,000 miles away 
from replacement parts — embrittle- 
ment and breakage at subzero tem- 
peratures must be avoided. More than 
17 tons of 344% Nickel low carbon 
steel forgings were used, chiefly for 
shafting. Three tons of 1.50/2.00% 
Nickel steel castings are also employed. 
Gears, pinions and crawler parts are 
heat-treated Nickel-chromium steel. 
The mile long conveyor belt system, 
furnished by the Pacitric Car & Foun- 
pry Co., depends on speed reducer 
shafts of tough Nickel-chromium- 


molybdenum steel, SAE 4340, 





NEW YORK—Cost records show this 
power-driven INGERSOLL-RAND Impact 
Wrench 6 to 8 times faster and more 
efficient than hand methods for applying 
and removing nuts. The hammers and 
anvils which withstand up to 1100 tor- 
sional impacts per minute are Nickel- 
chromium-molybdenum steel. Nickel 
alloy steel is readily hardened to pre- 
vent battering and stoutly resists wear 
and fatigue. 


THE INTERNATIONAL NICKEL COMPANY, INC. new vorx, w. v. 
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AVOID BREAKDOWNS and costly de- 
lays by specifying new equipment and 
replacement parts in tough, shock- 
resisting Nickel alloy steels. For prac- 
tical information about recommended 
applications of Nickel alloyed mater- 
ials, please address: 










Gel his Handy New 
OHAMITE 


Ohm’s Law Calculator 


Solves any Ohm's Law Problem 
with one setting of the slide. 


Here’s the handiest Ohm’s Law 
Calculator ever devised! Figures 
Amperes, Volts, Watts, Ohms— 
quickly, easily, accurately! Re- 
quires no slide rule knowledge. 
All values are direct reading. Scales on both 
sides cover the current and wattage range for 
motors, generators, lamps, electrical apparatus 
and other applications up to 100 amperes or 
1000 watts; also the low current high resistance 
radio, sound and electronic applications. Has 
convenient Stock Unit Selector—a setting of the 
slide tells the stock number of the resistor or 
rheostat you may need. Size 414%’’x 9’’. Specially 
designed by Ohmite Engineers. Available for 
only 10c to cover handling cost. 

Send for your Calculator today. Use Coupon or 
write on company letterhead giving name and 
position. 


OHMITE MANUFACTURING CO. 
4830 Flournoy Street, Chicago, U.S.A. 


10c in Coin enclosed. Send Ohm’s Law 
Calculator. (Please Print Clearlu) 
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on one of the bushings, the six gears are rotated 
out of engagement with both of the change gears. 
A gear clutch mounted on the drive shaft permits 
disengagement of the assembly from the prime mover 
if desired. This transmission, the patent for which 
is assigned to the Massey-Harris Co., provides a total 
of thirty-six gear changes using only ten gears. 


Pressure Limits Compressor Operation 


Dares control of steam supplied to a compressor 
which provides compressed air to locomotive air 
brake systems is achieved by the illustrated governor, 
the patent for which is assigned to the Westinghouse 
Air Brake Co. The low pressure valve maintains a 
predetermined pressure in the air reservoir while the 
brakes are in the released position. When the brakes 
are applied, the high pressure valve serves to maintain 
a high pressure in the system. 

Normally the steam valve is open and the com- 
pressor is in operation. When the air pressure 
reaches the control point for the low pressure valve, 
the valve is lifted slightly off its seat against the clos- 
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WY NOON VV EZ 
aK AN — cF 
NS High Pressure Valve 
Valve 7 aap Check Valve 
Steam Valve’ ee 
Piston 





Mh 


High and low air pressure levels are main- 
tained by on-off control of steam used to 
operate the compressor 


ing spring. As soon as this occurs the pressure acts 
against the whole area of the low pressure valve pis- 
ton thus opening wide the valve and causing the upper 
end of the piston to seat, sealing off the atmospheric 
vent. Air then flows through the escape passage, 
opens the check valve and flows to the top side of 
the steam valve piston, thereby closing the steam 
valve and preventing further pressure increase. 
When the brakes are applied. the low pressure port 
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IN SPEED CONTROL APPLICATION'S 
SPEED CONTROL ON WASHER-THICKENER 








ON METAL BAND SAW 


Blade speeds on this new Fay & Egan 
heavy duty metal cutting band saw can be 
varied from 80 to 960 f.p.m. or 350 to 1050 eo - ¥ = 
f.p.m. according to thickness of cut and \e: & 

hardness of metal. This stepless speed ad- ' 
justability is provided by REEVES moto- 








drive which combines constantspeed motor, A six-to-one ratio horizontal enclosed 
speed varying mechanism and speed reducer REEVES Transmission is mounted verti- i ; i 
: s 3 @ Each of the machines pictured here is a 
(if required) in one compact enclosure. cally on this ‘‘Impco”’ Rotary Vacuum more efficien? production unit because of 
0 N 8 0 T T L E > | L L : R Washer-Thickener manufactured by the accurate variable speed control. Each has 
Improved Paper Machinery Corporation, the proper variable speed drive—chosen 


Nashua, N. H., to regulate the capacity from the wide range of designs, sizes, 
speed ratios and controls in the complete 





for handling paper pulp stock at varying REEVES line. Let REEVES engineers recom- 
dilutions and tonnages. A pivoting motor mend how this time-tested speed adjust- 
base is mounted on the end of the Trans- ability can be incorporated in the ma- 
mission to provide compact drive to the chines you build. Nation-wide service in- 
constant speed input to the Transmission sures prompt action on your requirements. 





and from variable speed shaft to Filter. 





THE 3 BASIC UNITS IN MODERN REEVES LINE 





Installed within the cabinet of the above 
bottle filler manufactured by Karl Kiefer 
Machine Co., area REEVES Transmission 
and a Vari-speed Motor Pulley which syn- 
chronize speed of container travel with 
speed at which product flows from the ‘a> Transmission Motor Pulley 





REEVES:<::SPEED CONTROL 


REEVES PULLEY CoO., Dept. H, 
Coiumbus, Indiana Se Le eS Pe ELE eR a mE eee me rem ee eee re TB soe on enn 
Send copy of 124-page Catalog-Manual de- 





scribing REEVES Speed Control units and how eee RRO SS Cet TREE Te A ere ee rn Eocene en Renee vee 
they are being used as standard equipment on 
1,376 different makes of machines. I iso iat ache omion kapetntenecanneusabs 
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TRACING CLOTH 
1019095 (0) 0D -WNID DON ILON 
THE|BEST IDEAS OF 
HIGHLY TRAINED MEN 
& 

OUR TRACING CLOTHS 
ARE MADE TO BE 
WORTHY OF THIS 
IMPORTANT TRUST 





~ PERMANENT 
TRANSPARENCY 


biud transparency is obtained in Ark- 
wright Tracing Cloths by special mechanical 
methods, not by the application of surface 
oils that allow the cloth to become opaque or 
brittle with age. Under normal atmospheric 
conditions, the transparency of Arkwright 
Tracing Cloths can be maintained for many 
years and reproductions made long after 
ordinary tracing cloths or tracing paper have 


become useless, For drawings that are irre-. 


placeable, protect yourself by insisting on 
Arkwright Tracing Cloths. Arkwright Fin- 
ishing Company, Providence, Rhode Island. 
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TRACING CLOTHS 











is disconnected from the reservoir. The high pres- 
sure valve which is permanently connected with the 
reservoir permits a higher pressure to be built up, 
because of its heavier spring, before the steam valve 
is closed. This valve operates in exactly the same 
manner as the low pressure valve. The check valve 
serves to isolate the two valves from each other. 


Centrifugal Weights Limit Torque 


ENTRIFUGAL weights opposed on a drive spindle 

control the hammer operation of this impact 
wrench through a pair of ball cam-clutches. Dog 
clutch teeth are formed on the adjacent surfaces of 
the hammer and the anvil. The latter carries a socket 
wrench. The power source, usually an electric mo- 
tor, is direct connected to the drive shaft on the 
right side of the illustration. 

Since the centers of gravity of the centrifugal 
weights are located in a plane normal to the axis 
of the shaft and to the right of the hinge pins, 
rotation of the shaft results in an axial thrust on 














Centri fugal Weights 








aS” 

Clutch Cams 

Clutch-cams rotate the hammer and provide for its 
axial movement in this impact wrench 


the hammer, maintaining the dog clutch in engage- 
ment and turning the wrench with a predetermined 
torque. 

Shown in this position, each clutch ball rests in 
the apex of a V-shaped recess in the spindle and 
also in a similar recess in the hammer. As resistance 
to rotation of the wrench increases, the reaction in 
the ball clutch-cam draws the hammer to the right, 
disengaging the dog clutch. This withdrawal pivots 
the centri*‘ugal weights about their hinge pins. The 
resultant shortening of the radius of gyration re- 
stores some of the energy of the weights to the 
spindle and also increases the effective moment arms 
of the centers of gravity about the hinge pins. Con- 
sequently the thrust of the weights against the ham- 
mer increases and re-engages the dog clutch, thus 
delivering a torque impact to the wrench. 

In this wrench, the patent for which is assigned 
to the Chicago Pneumatic Tool Co., helical or com- 
pression springs used in conventional impact de- 
vices are rendered unnecessary by the contour of the 
clutch-cam recesses. 


Inertia Controls Clutch Engagement 


YNCHRONIZATION of the speed of a driven shaft 
in a transmission with that of a drive shaft before 
positive gear engagement is controlled by inertia oper- 


MACHINE DESIGN—January, 1941 















In replacing old equipment with individually- 

driven machines, consider the advantages which 

Delco motors offer in these applications. They 

are specific advantages, proved by performance 4-station indexing table for drilling, boring, ream- 
ing, chamfering and tapping spring horns for automotive 


records in large automotive factories during the assembly. Driven by four dynamically balanced Delco motors 
. . » three constant-speed, and the other reversing-type. 


4-Way, 18-Spindle, Hydraulic-Feed Machine with 


past several years. 


Particularly important among the character- istics which qualify Delco motors for this job is | 
their exceptional freedom from vibration. This | 


is attained by Delco Products’ accurate dynamic- 
balancing operation, developed by General 
Motors and Delco Products engineers, and 
applied to Delco motors of all types and sizes. 


Perfect alignment, maintained throughout pro- 
duction, and accurate machining of shaft and 
bearing surfaces are other contributing factors 
to the long, satisfactory operation of Delco 
motors on industrial machines. 


For longer machine life, quieter operation, and 
more accurate machining operations as a result 
of reduced vibration, specify Delco motors. The 





Totally-enclosed, fan-cooled, ball-bearing = Deco Products Engineering Department will 
make specific recommendations on request. 


Delco motor — flange-mounted. 





Ais MOTORS He 


DIVISION OF GENERAL DAYTON, OHIO MOTORS CORPORATION 
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All four elements of 
IMPERIAL's business 
creed are essential to 
your complete - satis- 
faction. We emphasize 
Quality here to illus- 
trate how conscientious- 
ly we live up to the 
ideals of our slogan. 


The Motor pictured above looks like a quality 
product, doesn’t it? The all-steel frame and heavy 
bonnets are no ‘“‘false front’’ either. Bronze sleeve 
bearings and substantial windings inside are just as 
rugged as the exterior indicates. IMPERIAL engineers 
have designed ‘‘tough babies’’ like this (from 1 to 300 
HP) for quiet operation, outstanding performance, and 
long life. 


We admit it’s hard to get a new customer . . . but 
it is even harder to take a customer away from the 
Imperial Electric Company once he does business with 
us. 


What you can’t see by looking at the Motor is the 
quality of the relationship between Imperial and those 
we do business with. Many of our customers have been 
with us more than 30 years and they know we live up 
to our business creed of 
QUALITY — SERVICE — 

RIGHT PRICES—COURTEOUS 
TREATMENT. 


% 


THE Imperial ELECTRIC CO. 


Manufacturers of Electric Motérs and Generators, 
1 HP. to 300 HP. in all modifications 


AKRON, OHIO 
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ated friction clutches. In this patent, assigned to the 
Borg-Warner Corp., a hub is splined to the driven shaft 
and located between the engaging gears of the drive 
shaft and the reduction gear. The reduction gear is 
continuously driven from the drive shaft by a con- 
ventional jack shaft which is not shown in the illustra- 
tion. A jaw clutch in the form of an annular ring is 
splined to the hub. Axial motion of this clutch to either 
the right or left may be affected by a shifting fork 
which engages the outside of the ring and is operated 
by means of a shifting lever on the outside of the 
transmission. 

Dumbbell shaped thrust bars, the heads of which 
have frusto-conical radial surfaces, are set loosely in 
longitudinal grooves in the hub. The heads rest in V- 


shaped notches in the synchronizer rings. Conical 
oe Clutch 
1 Reduction Gear 
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Sychronizer Ring Driven Shaft 


Inertia of jaw clutch and thrust bars maintain the 
bar heads in interfering position until synchronous 
speed is attained 



















clutch surfaces are formed on the inside of the syn- 
chronizer rings which are designed to mate with the 
clutch cones. 

In operation from the neutral position illustrated 
(driven shaft is stationary), the nominal amount of 
friction between the conical clutch surfaces induces 
the thrust bars to roll up the trailing side of the V- 
notch in the synchronizer ring. In this position the 
heads of the bars interfere with the jaw clutch teeth. 
In attempting to shift the jaw clutch, to the left, for 
example a thrust is transmitted through the thrust bar 
head to the synchronizer ring and thus to the cone 
clutch surface. This frictional engagement accelerates 
the hub and driven shaft to synchronous speed with 
the driver. When this speed is reached, acceleration, of 
course, ceases and the bars are then heid against the 
jaw clutch only by centrifugal force which is easily 
overcome by the chamfered ends of the clutch teeth 
acting against the frustro-conical head of the thrust 
bar. The thrust bars then drop inward radially thus 
permitting the gears to be engaged. 

When it is desired to drive through the reduction 
gear which, as has been indicated previously, is con- 
nected to the main power source by means of a jack 
shaft, the jaw clutch is shifted over to the right. This 
thrust is transmitted through the clutch teeth to the 
right end of the thrust bars and thence to the syn- 
chronizer ring. Thus the jaw clutch is again brought 
up to synchronous speed, this time with the reduction 
gear, and engagement is again accomplished without 
danger of damage to the gears. 
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TORRINGTON NEEDLE BEARING IMPROVES BRAKE 





t “Torrington Needle Bearings have increased the 
efficiency of our brakes and landing gears,” says E. J. 
Lucas, Sales Promotion Manager of Kingham Trailer 
Company, Incorporated. “They give the quick brake 
release and application needed in present-day traffic, 
and they allow easier manual operation of landing gear.” 


AND LANDING GEAR PERFORMANCE FOR KINGHAM TRAILER 





2 Needle Bearings in the brakes fit into approximately 
the same space needed for plain bushings formerly used 
in this equipment, yet their low coefficient of friction 
results in greatly increased mechanical efficiency. 
Arrows show the small, extremely simple type of hous- 
ing in which the Needle Bearings are located. 








sB Installation of the Needle Bearings in the landing 
gear and subsequent assembly are simple, inexpensive 
operations. Kingham engineers report that the slight 
extra cost of the Needle Bearing, compared to bush- 
ings, is negligible in view of the advantages gained. 


If you are looking for ways to increase 
the efficiency of your product, and still 
keep costs and space requirements 
low, the Torrington Needle Bearing 
may be the answer to your problem. 
Our Engineering Department will be 
glad to work with you in incorporating the 





4 Ogle Hurte, driver for Huey Motor Express, typi- 
cal user of Kingham Trailers, agrees with Kingham en- 
gineers on the advantages of the Needle Bearing in 
landing gear. “Raising or lowering this new model 
landing gear is as easy as falling off a log,” says Hurte 


advantages of the Needle Bearing in 
your product. For more detailed in- 
formation, write for Catalog No. 109. 
For Needle Bearings to be used in 
heavier service, ask our associate, 
Bantam Bearings Corporation, South 
Bend, Indiana, for a copy of Booklet 103X. 


THE TORRINGTON COMPANY, TORRINGTON, CONN., U.S.A. - ESTABLISHED 1866 


Makers of Needle and Ball Bearings 


New York Boston Philadelphia 


Detroit 


Cleveland Chicago London, England 


TORRINGTON NEEDLE BEARING 
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in SOCKETED 
SCREWS 





Wie 
Cap Screws® 


FOR attaining great rigidity of grip, while retaining flush 
surfaces of machine parts or assemblies. This socketed screw 
sets up flush when seated in a regular countersunk hole. 








“Pressur-formd” of ALLENOY steel by the process that shapes 
the steel- fibres to the contour of the screw head by continuous 

. . . dj 
grain-flow; no cut fibres. This increases strength for tight sét-ups. 


**Duo-process”’ threaded, which makes the axial fibres of the 
steel conform to the contours of the thread profile. ALL of the 
thread surfaces engage in the tapped hole, ensuring evenly dis- 
tributed friction-pressure over the entire length of the thread. 
This increases holding-power under vibration. 


The screw heads are of uniform 
diameter, each true and perfectly 
concentric with the body of the 
screw. When seated the head en- 
gages solidly in the countersink. 
. . Available (from stock) in 90 
standard sizes from No. 4 to 34". 
Ask for descriptive folder C-25. For 
other types of socketed screws (at 
right), ask. for general folder G-21. 





Your local Allen Distributor will oblige with samples and SERVICE. 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD, CONN,., U.S. A. 
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| ASSETS to a BOOKCASE 


Steel Castings Handbook 


Published by the Steel Founders’ Society of 
America, Cleveland; 503 pages, 6 by 9 inches, 
cloth bound; available through MACHINE DESIGN 
for $2 postpaid. 

This volume is probably the most complete work ever 
compiled on the subject and certainly contains authori- 
tative material, derived direct from members of the 
society. Naturally it offers much more extensive and 
concentrated information on advantages, character- 
istics and applications of steel castings than is avail- 
able in general handbooks. In addition, a most help- 
ful feature is the list of references following each chap- 
ter. Supplementary data in periodical literature is 
thus put at the reader’s disposal. 

While all the chapters are valuable, perhaps the best 
from the designer’s angle are those pertaining to 
physical values; variables affecting the mechanical 
properties of steel castings; engineering properties of 
cast steel; properties of alloy steel castings; and steel 
casting design. 

In the latter chapter, considerable stress is laid 
upon a point which cannot be emphasized too highly, 
namely, the need for close consultation between de- 
signers and foundry engineers. Although all metals 
have inherent characteristics affecting their treat- 
ment, steel is distinguished by the comparatively high 
volumetric contraction taking place when it trans- 
forms from a liquid to a solid. Special attention 
therefore is necessary to reduce possible stresses act- 
ing upon the casting. 

Excellently made up and printed on durable coated 
stock, the handbook combines readability with wide- 
spread information. Liberal use of curves has served 
to enliven the numerous tables. The volume will be a 
welcome addition to any designer’s library. 


Oo 0 OU 
Welding Metallurgy 





| By O. H. Henry and G. E. Claussen; nublished 
by the American Welding society, New York; 359 
pages, 5 by 7% inches, cloth bound; available 
through MACHINE DEsIGN for $1.50. 





Intelligent application of welding requires a knowl- 
edge of the important characteristics of steels from 
the welding standpoint and of the effect of welding 
on the steels. First half of this volume, which com- 
prises only lectures, aims to set forth the elementary 
facts and particularly the basic principles underlying 
welding metallurgy. The authors have endeavored 
to simplify the presentation as much as possible with- 
out distortion of facts. 

Designers probably will find more value in the sec- 
ond half, dealing with concrete problems encountered 
in welded structures. These problems include the 
relation of heat and time in welding, brittleness and 
cracking, shrinkage, preheating and stress relief. 

In the effort to compress essential facts into as few 
pages as possible, certain attractive subjects like non- 
ferrous welding have been touched only lightly. 
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HYATT WOUND ROLLER TYPE AND 
HY-LOAD SOLID ROLLER BEARINGS 


shown opposite. Inherent design ad- 
vantages, uniformity and accuracy, 
along with their capacity for heavy 
loads, account for the widespread 


application of these better bearings. 


UNDER HEAVY LOADS day in and day out... Hyatts run smoothly and 
enduringly! No matter what the application—Hyatts keep equipment 
working ...survive where others fail! Everywhere Hyatt Roller Bearings 
are proving their mettle and are assuring dependable operation and 
longer equipment life! Let us give you further facts about these better 
bearings for the machines you build or buy! Hyatt Bearings Division, 


General Motors Sales Corporation, Harrison, New Jersey; Detroit, 


Chicago, Pittsburgh and San Francisco. 


HYATT 2d: BEARINGS 
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Insulating Varnishes 
for every electrical need 


@ For thirty-five years "IRVINGTON" has not only manu- 
factured insulating varnishes, but has used them in the 
manufacture of varnished insulation. 


Combined with this first-hand knowledge of the various re- 
quirements demanded of the finest insulating varnishes, are 
constant and thorough research and testing of raw materials 
and finished product in extensive !aboratories maintained for 
this purpose alone. 


"IRVINGTON" and HARVEL Insulating Varnishes are manu- 
factured in a variety of types and characteristics to fulfill 
the different requirements and specific purposes of the elec- 
trical field. Their development is the result of years of ex- 
perience in meeting demands for insulating varnishes of ihe 
highest quality for dipping, brushing, spraying, vacuum and 
pressure applications. 


"IRVINGTON" Varnishes are of the oxidizing type contain- 
ing drying oils; HARVEL 512-C and 612-C Baking Varnishes 
are of the resin type, solidifying throughout by chemical 
polymerization and condensation. In the "IRVINGTON" 
line are Clear and Black Baking Varnishes; Clear and Black 
Air Drying Varnishes; Black Insulating Paint; Black Air Drying, 
Baking and Flashing Core Plate Varnishes; Clear and Black 
Oilproof Finishing Varnishes; Clear Sticking Varnish; Red 
Oilproof Enamels, Gray and Black Machinery Enamels. In 
the HARVEL line are Baking and Air Drying Varnishes. 


Complete data on the various "IRVINGTON" and HARVEL 


insulating materials will be sent upon request—or, we will 


gladly solve any special ‘insulating problems submitted. 
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Motor Represents Wide Changes 


duction motors, in integral horsepower sizes, is 


| (COMPLETELY new, an entire line of polyphase in- 


| 
1 


announced by General Electric Co., Schenectady. 
Known as the Tri-Clad motor, it represents one of 
the most extensive part changes in the history of the 
company. In all its ratings it features modern ap- 
pearance, more complete protection, major advances 
in the insulation of current-carrying parts, and im- 
proved bearing design and lubricating arrangements. 
It also incorporates the cast-aluminum rotor, and pres- 


Modern appearance, 
more complete pro- 
tection, better insu- 
lation and improved 
bearing design fea- 
ture line of motors 





sure-relief system of greasing for ball bearing mo- 
tors. Instead of the conventional open frame, this mo- 
tor has a cast iron frame of the box type, with end 
shields designed to match the frame. Formex magnet 
wire is used on all ratings. The complete sleeve bear- 
ing utilizes hard-tin babbitt centrifugally cast into 
a steel shell. It is rigidly supported through 360 de- 
grees and is locked in a dustproof and oiltight en- 
closure by a removable pin. 


Friction Reduced in Contactors 


(ee purpose alternating current contactors, 
in sizes 0 and 1 are announced by the Electrical 
division, Colt’s Patent Fire Arms Mfg. Co., Hartford, 


Important feature 
of general purpose 
contactors is three- 
point ball bearing 
suspension of the 
movable electro- 
magnet assembly 





Conn. They are suitable for handling single or poly- 
phase alternating current motors, or for use as flexible 


MACHINE DESIGN—January, 1941 





¥ 


<a 
aes 
hp 


Ae 


«. 





_ _> 





























PRECISION CYLINDERS 














Sectional View 





Batter use of hydraulic power is available with 
Hannifin patented no-tie-rod design hydraulic cylin- 
ders. This design gives a stronger cylinder assembly, 
simpler to use, assuring high efficiency operation. 
Special mirror-finish honing produces a cylinder 
bore that is straight, round, perfectly smooth—as- 
suring high efficiency piston seal with minimum 
fluid slip. No-tie-rod design allows end caps to be 
positioned independently to bring inlet port at top, 
bottom, or either side. End caps may be removed 
without collapse of other parts or disturbing the 
cylinder mounting. Air vent plugs on three sides of 
each cap allow for a vent at the top when inlet port 
is at either side or bottom. 

Seven standard mountings simplify applications. 
These cylinders are available in a full range of sizes 
for any length stroke, with small diameter piston 
rod, 2 to | differential piston rod, or double end pis- 
ton rod. Write for Bulletin 35-MD with complete 
specifications. 


A ANNAN ve 






Model CN 


Many other 
mountings 
available 


Model JN 






HANNIFIN MANUFACTURING COMPANY 


621-631 South Kolmar Avenue Chicago, Illinois 


HANNIFIN 





HYDRAULIC CYLINDERS. 
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relaying devices for control systems such as used in 
machine tools, switchboards and special control panels. 
An important feature is the three point ball bearing 
suspension of the movable electromagnet assembly, 
reducing friction to a minimum and guiding contacts 
into correct alignment. Contactors are of the vertical 
solenoid type with the weight of the laminated core 
itself sufficient to open the contacts. They can be 
supplied open as type U or in the standard type A 
sheet steel enclosure with Knockouts in four sides and 
back. 


Plastic Compound Contains Graphite 


HIRD in the 1900 series of high impact phenolic 

molding compounds, Durez 1910 is announced by 
Durez Plastics & Chemicals Inc., North Tonawanda, 
N. Y. It contains graphite and was developed for 
parts where minimum frictional resistance is desir- 
able. It has a particle size comparable to dry rice 
and may be preformed easily. Specific gravity is 1.45. 


Flexible Coupling Saves Space 


O SAVE space and also secure full flexibility, the 

Manger flexible coupling has been developed by 
Farrel-Birmingham Co. Inc., Buffalo, N. Y. For con- 
necting a shaft directly to a flywheel, brake drum or 
flange, this coupling provides complete flexibility with 
approximately one-half the axial clearance usually re- 
quired. It is equally applicable for connecting two 


Coupling provides 
complete flexibility 
with approximate- 
ly half usual axial 
clearance 


— 
—— 
= 
4 





free-ended shafts in combination with a solid, flanged, 
half coupling. Compensation for misalignment is made 
by an internal sleeve which floats between an exter- 
nally geared hub and an internally geared covering 
sleeve. The internal sleeve, engaging the hub and 
outer sleeve, is free to slide and rock, adjusting per- 
fectly for differences in alignment. 


Announce Electronic Relay 


TTRACTIVELY housed in a cast allot’ chassis with 

a compact molded cover, a photoelectric relay is 
announced by General Electric Co., Schenectady. It 
will operate at speeds up to 150 interruptions per min- 
ute and a minimum of 40 foot-candles at the photo- 
tube with not more than 15 foot-candles of extraneous 
light present. The relay has a controlled contact 
rating of 10 amperes at 115 volts alternating current, 
with two normally open and two normally closed con- 
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See how the Knurled 
‘“‘Unbrako”’ snuggles 
right into the corner. 






L.. 














Distinctive cold-forged knurled “Unbrako’’ Better-Grip Heads—the standard 
for years—not only enhance the finished appearance of equipment on which 
they are used but provide a non-slip gripping surface which speeds up pro- 
duction. And by two simple but effective methods ‘“Unbrako"’ Socket Screws 
can be locked into place after counter-sinking in either hardened steel, cast 
iron or soft metals. 


The comparative diagrams shown at left illustrate how simple it is to achieve 
much narrower and therefore thinner flanges without sacrificing strength. Result- 
ing compactness insures decided savings in material, weight, cost . . . increases 
holding power by bringing screw head closer to the joint. 


No other socket screw has all these unique advantages . . . specify them for 
your equipment! 


STANDARD PRESSED STEEL CO. 


L Y¥—< Notice the great open JENKINTOWN, PENNA. — sox 102 





Pp ry 
the hex head 
wrench. 


Req. U.S.Pat. Office 
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Are you slowing up production on your 
major unit by tying up machines on an 
accessory that you could buy better and 


cheaper from a specialist? 


@ Manufacturers who ordinarily find 
it practicable to make many of their 
own parts and accessories . . . find 
that, in these “rush order’ times, 
their equipment can be used more 
profitably when devoted to produc- 
tion of major units only . . . leaving 
the specialized parts to the parts 
specialist. 

When it comes to clutches, for all 
types of power-driven machinery, 
these companies naturally take ad- 
vantage of the Twin Disc Clutch 
Company’s twenty-three years of 
specialization. Why not ask our engi- 
neering department for suggestions? 





@ Left: Torque Converter 
@ Right: Heavy-Duty Clutch 
@ Bottom Left: 

Power Take-Off 


@ Bottom Right: 
M. T. Clutch 



















tacts. Coil of the relay is energized when the light 
at the phototube is reduced below 30 foot-candles. 
Carefully styled without sacrificing utility, this relay 


Coil of photoelec- 
tric relay is ener- 
gized when light is 
reduced below thir- 
ty foot-candles at 
phototube 





has a light gray finished chassis which contrasts effec- 
tively with the black molded cover. 


Announces Welding Pressure Meter 


MPROVEMENTS in the Thomson resistance weld- 

ing pressure meter made by Thomson-Gibb Elec- 
tric Welding Co., Lynn, Mass., insure more accurate 
readings and lasting accuracy of the instrument. The 
meter consists of an oil-filled diaphragm connected 
to a gage made with a bronze-bushed movement. A 
plunger tube plug stabilizer in the stem protects the 
gage against damage from sudden applications of pres- 
sure and eliminates the danger of the needle’s being 


Plunger tube plug 
stabilizer in stem 
of welding pressure 
meter protects gage 
from damage 





forced off the scale or turned on its shaft. The dia- 
phragm unit is resistance welded throughout and is 
designed so that the overall thickness is approximately 
one inch, making the meter suitable for use on prac- 
tically all machines. Meters are available to cover 
eight ranges of pressure. 


Circuit Breaker Has New Quencher 


w= three direct-acting overload and inverse time 
delay features, the type LX circuit breaker has 
been improved by the I-T-E Circuit Breaker Co., Nine- 
teenth and Hamilton streets, Philadelphia. A three- 
pole device, it is available in ratings from 100 to 1600 
amperes, 250 volts direct current, 600 volts alternating 
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There are 25 anti-friction bearings in this Stamets 
Die-Finishing Machine; 21 of them are TIMKEN 
Tapered Roller Bearings. 


This machine is used for precision boring and grind- 
ing dies from |1” to 17” in diameter. The need for 
bearings that will help to establish and maintain 
the close tolerances demanded is reflected in the 


machine manufacturer's selection. 


TIMKEN Bearings long have received the prefer- 
ence of the machine tool industry as a whole for 
work spindles and other important positions in 
heavy duty machines of all kinds. Make sure you 
have them in your new equipment. 
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TIMKEN 


TAPERED ROLLER BEARINGS 


Manufacturers of TIMKEN Tapered Roller Bearings 

for automobiles, motor trucks, railroad cars and 

locomotives and all kinds of industrial machinery; 

TIMKEN Alloy Steels and Carbon and Alloy Seam- 
less Tubing; and TIMKEN Rock Bits. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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32 of these 5,000 Ib. 
castings made of ABSCO 
Meehanite have been de- 
livered and more are on 
order. 








AN) iO) 


ABSCO 
MEEHANITE 


2 
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A SURE TEST 
of CASTING SKILL 


Successful production of these in- 
tricate machine castings from ABSCO 
Meehanite is a tribute both to the ability 
of our engineers and foundrymen and to 
the balanced characteristics of Meehanite 
itself. 





ABSCO Meehanite castings are supplied 
in quantity lots for production parts or | 
singly to individual design. 


Through SELECTIVE PROCESSING a grade of ABSCO| 
Meehanite is available to fit your needs 
for any of these qualities 


1. Combined strength and toughness 
Acid and corrosion resistance 
Abrasion and erosion resistance 
Pressure tightness 

5. Ability to stand shock and strain 


Intense hardness through chilling 
or heat treatment 


Write for full particulars to Department D 


| 
THE AMERICAN BRAKE SHOE | 
| 





AND FOUNDRY COMPANY 


> | 
‘\ | 

| 

| 
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current. New arc quenchers developed for this device 
have magnetic vanes molded into the insulating bar- 
riers on each side of the main contacts. They are mag- 
netized upon opening of the arcing contacts and the 
field set up by the current forces the arc into the ex- 
tinguisher chamber. In this chamber thick copper 


Construction of arc- 
ing contacts is indi- 
cated in circuit 
breaker which has 
one of arc quench- 
ers removed 





plates are arranged to cool the arc, create a turbu- 
lent gas condition and provide a cooling draft across 
the arc core. Illustration shows one of the arc quench- 
ers removed and indicates construction of the arcing 
contacts. 


Induction Motors Improved 


(PEN type sleeve-bearing induction motors for gen- 

eral purpose drives are announced by the West- 
inghouse Electric & Mfg. Co., East Pittsburgh. These 
squirrel cage motors are designated type CS and are 
available in ratings from % to 5-horsepower, at speeds 
from 875 to 3600 revolutions per minute, for operation 
on 110, 220, 440 and 550 volts, 2 and 3-phase alternat- 
ing current. Rigid cast frames maintain constant 


General purpose 
squirrel cage ™mo- 
tors are available 
in ratings from 
one-half to five 
horsepower 





Frame im- 


air-gap between the stator and the rotor. 
provements include new sealed sleeve bearings hav- 
ing a combination vestibule and feit washer seal, and 
a larger oil capacity. Elimination of sharp corners 
and projections has greatly improved appearance and 
castings are buffed to produce a smooth, even surface. 


Alloy Gear Steel in Stock 


FOR immediate shipment, S.A.E. 4640 gear steel is 
now carried in stock by Joseph T. Ryerson & Son 
Inc., Chicago. Stocks include hot rolled annealed 
rounds, in sizes from 1 to 5 inches. Because of its 
high fatigue resistance, toughness and ability to attain 
a high degree of hardness with minimum distortion 
in heat treatment, S.A.E. 4640 is one of the best gear 
steels of the medium carbon grades. Only a mild 
quench is needed after heat treatment. This steel also 
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Describing its latest machines, Warner and Swasey Co., Cleveland, O., 
states, ‘‘they reduce (often eliminate) waste, ... help you improve your 
product, ... last for years with negligible maintenance.’ Translated into 
terms of lathe construction these results indicate, among other vital fea- 
tures, a lathe spindle that is rigid, chatter-free, rugged, and lasting in its 
accuracy. 


In achieving these qualities in their 8’’ and 9’’ Model 4-A Turret Lathes, 
Warner and Swasey engineers employ NORMA-HOFFMANN EXTRA 
LIGHT PRECISION ROLLER BEARINGS at the back end of their 
main spindle. 

The rigid mounting of both inner and outer rings combines with the 
extreme PRECISION of the bearing, to eliminate radial looseness, vibra- 
tion and chatter. * * * * Unimpeded endwise movement of the cylindrical 
rollers across the straight outer ring provides a simple solution for ex- 
pansion and contraction of the spindle, with but a single bearing. * * * * 
These PRECISION Roller Bearings permit a simpler, more compact 
design with greater capacity and cooler operation at high speeds. Their 
initial PRECISION and close internal clearance are maintained indefi- 
nitely without adjustment. 


There’s a NORMA-HOFFMANN PRECISION BEARING for every load 
speed and duty. Write for the Catalog. Let our engineers work with you 
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NORMA-HOFFMANN BEARINGS CORP’N — STAMFORD, 
































DIRECTORY 


OF 


MATERIALS 


(EIGHTH EDITION) 


EXTRA COPIES ARE 
AVAILABLE 


All listings have been brought up-to- 
date and a new section covering Pro- 
ducers of Machine Finishes has been 
included in this new edition, which 
supplemented the October 1940 issue 


of MACHINE DESIGN. 
The Directory is divided into the fol- 


lowing sections: 


1—Alloys, Ferrous and Nonferrous, 
by Tradenames. 


2—Plastics and Nonmetallic Materials, 
by Tradenames. 

3—Producers of Tradenamed Materials. 

4—Stampings Producers. 

5—Forgings Producers. 

6—Die Castings Manufacturers. 

7—Plastics Molders. 

8—Producers of Machine Finishes. 


Each listing of material has a helptul 
key to principal characteristics, per- 
mitting quick and easy reference to 
those materials for which an engineer 
may be searching. Below is a scale 
of prices for quantities. Single copies 
are twenty-five cents, postpaid. 

10 Copies @ 20c per Copy... $2.00 Postpaid 
25 Copies @ 18c per Copy... 4.50 Postpaid 
50 Copies @ 16c per Copy... 8.00 Postpaid 
100 Copies @ 15c per Copy... 15.00 Postpaid 
Send all orders to MACHINE DESIGN, 
Book Department, 1213. West Third 
Street, Cleveland, O. 
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shows higher impact resistance at high hardness than 
other .40 per cent carbon steels in approximately the 
same range. It can be satisfactorily machined at 400 
brinell. 


Limit Switch Is Cam-Operated 


CAM-OPERATED limit switch with contacts ar- 

ranged to swing open for easy inspection is an- 
nounced by the Westinghouse Electric & Mfg. Co., 
East Pittsburgh. Known as the XC-23 limit switch, it 
is available with ratings of 2 amperes at 600 volts 
direct current and 25 amperes at 110 volts alternat- 
ing current. Contacts may be either normally closed 
or open. By means of a camshaft, rollers make or 


By means of cam- 
shaft, rollers make 
or break the con- 
tacts at any point 
of travel in limit 
switch 





break the contacts at any point on the travel. The 
switch may be actuated either by a revolving shaft 
coupled to its camshaft or by the movement of an 
operating lever attached to the shaft. The moving 
contacts are self-aligning, with a compensating type 
operating finger. 


Lead Dispersed in New Bronze 


PRODUCED for a wide range of applications, a new 
bearing bronze has been developed by Monarch 
Alloys Co., Ravenna, O. Known as Monarch metal, 
the bronze is alloyed in various high-lead combinations. 
Its elements are combined in a hermetically sealed 


Top  photomicro- 
graph shows fine 
lead dispersion in 
new bronze, while 
large lead particles 
are visible in other 
specimen 





crucible which protects them from contact with fur- 
nace gases or oxygen while melting and the resulting 
alloy is watercooled by a special process. Because 
abrasive tin and lead oxides are prevented in the melt- 
ing and casting process, bearings made of this metal 
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A leading manufacturer of steam turbines tells us: 
“Modern requirements of higher pressure, higher tem- 
perature and shock-withstanding qualities have brought 
us to the very considerable use of steel castings.” 

That is not an unusual comment. Many industries 
have met increasingly severe conditions with steel cast- 
ings. Invariably they provide greater strength and 
safety than materials formerly used. 

Steel castings bring you other advantages as well. 
They save on machining, fitting and assembly time, 
permit scientific, streamlined weight distribution, often 


MODERNIZE 


YOUR 


under Extremes 


of Temperature 
and Pressure 


save on over-all weight, and afford a wide selection of 
mechanical properties, 

Whatever you build out of metal, where strength and 
stability are vital, consider using more steel castings. 
Your product will be a better one, and often you'll 
broaden your market through lower costs. 

For details and recommendations, consult your local 
foundryman. He knows your problems, and will 
gladly work with you. Or, you may freely consult Steel 
Founders’ Society, 920 Midland Building, Cleveland, 


Ohio, where broad experience is ready to serve you.., 


PRODUCT WITH 




















put OHIO GEARS 


*New York City, N. Y. 


in the new 
MORRISON AUTOMATIC, 
SIDE SEAM STITCHER 


@ Because Ohio Gears meet exactly, their engineer- 
ing specifications: 

Because Ohio Gear dependability and long life 
have been thoroughly proved: 

Because of the excellent service rendered by the 
company: 

The Harris-Seybold-Potter Company uses Ohio 
Mitre Gears in the stitching head of their new Mor- 
rison Automatic Side Seam Stitcher. 

The result? High speed operation, uniform stitch 
spacing at correct angularity and lower costs for 
machine users. 

You, too, may find these same facts an excellent 
reason to select Ohio Gears or Speed Reducers for 
the machines you build. Check into it now. Write, 
wire or phone the nearest representative. 


THE OHIO GEAR Co. 
1338 E. 179th Street * Cleveland, Ohio 


Representatives 
*MINNEAPOLIS, MINN. 


Patron Transmission Co. 
154-156 Grand Street 
New ENGLAND George G. Pragst 
260 Esten Ave., Pawtucket, R. I. 
*Los ANGELES, CALIF. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
Granp Rapips, MICH. 
W. H. Siaughter 
419 Oakdale St., S. E. 
*PITTSBURGH, Pa. 
Standard Machinists Supply Co. 
South 2nd and McKean Street 
Detroit, MIcH. 
George P. Coulter 
322 Curtiss Building 
*Stocks carried. 


OHI! 
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Industrial Supply Co. 
537 S. Seventh St. 
BurFa.o, N. Y. 
F. E. Allen, 2665 Main St. 
*Kansas City, Mo. 
Kansas City Rubber & Belting Co. 
712 Delaware Street 
*SAN FRANCISCO, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 
LouisviL_e, Ky. 
Alfred Halliday, 330 Starks Bldg. 
*INDIANAPOLIS, IND. 
A. R. Young 
518 North Delaware Street 
St. Louis, Mo. 
St. Louis Tool Co. 
2319 N. Ninth Street 
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are said to run with reduced friction, heat and noise. 
Compression and heat resistance and hardness are 
other advantages claimed for the new alloy. 


Larger Drive Units Announced 


8 Lnseeny additional units of its all-electric, adjustable 

speed drive are announced by Reliance Electric & 
Engineering Co., Cleveland. New units are 20, 25 and 
30-horsepower. The same principle of speed control 
is used as in the other sizes which range from 1-horse- 
power up. For the sake of compactness the unit has 
been mounted horizontally instead of vertically as in 


; | the smaller sizes. Secondary circuits run from the 


For compactness, 
larger unit of ad- 
justable speed drive 
is mounted horv- 
zontally 





control unit to the three other elements of the drive, 
namely, the motor, speed adjuster and pushbutton sta- 
tion. The motor is designed especially for adjustable- 
speed service and can be supplied in a variety of 
types. 


Strips Facilitate Use of Controls 


O FACILITATE the use in multiple of toggle 

switches, pushbuttons, and other electrical controls, 
a line of standardized mounting strips is announced 
by the H. R. Kirkland Co., Morristown, N. J. These 
strips are stainless steel with a ripple finish and have 
beveled ends. Each strip is mounted with two screws 
directly to machines. 


Midget Pump Is Self-Priming 


DDITION of model UT midget positive pressure 
pump to its line is announced by the Eastern En- 
gineering Co., 45 Fox street, New Haven, Conn. Self- 
priming, this pump is suitable for applications in which 
its location makes this feature desirable. Its light 


Motor armature and 
impeller of midget 
pump are mounted 
on single’ shaft, 
making coupling 
unnecessary 





weight and small size make it particularly adaptable 
to all installations requiring pumping of thin liquids. Its 
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In the design and construction of Westing- 
house Gearmotors, Westinghouse engineers do 
not consider the reduction gears and the 
electric drive as separate units. A Westing- 
house Gearmotor is designed, built and tested 
as a complete slow speed drive 
—a drive in which all parts are 
matched to provide maximum 
performance. By building its 
own gears Westinghouse gives 
the geared drive exactly the characteristics 


necessary to get the highest efficiency possible 
from the complete unit. 
Another advantage for the user is the fact 


GEARMOTORS GIVE THE ADVAN- 
TAGE OF HIGH SPEED MOTOR 
EFFICIENCY & POWER FACTOR 


that Westinghouse Gears are made of heat- 
treated, forged steel, cut by the hobbing 
process—the most accurate method of gear 
cutting yet devised. This assures quiet opera- 
tion and the ability of the reduction gears 
to transmit the full torque of 
the motor under load and to 
withstand the shocks of severe 
service. 

For complete information on 
how you can cut operating costs for your 
slow speed drive requirements, write or call 
Westinghouse Electric & Manufacturing 
Company, Dept. 7-N, East Pittsburgh, Pa. 


Westinghouse 


GEARED DRIVES 
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%& The speaker of the evening wears full-dress . . . 
while the “public address” technician does his work 
in overalls. But, with both, its the DOING of a JOB 
that counts. 

RELAYS, too, wear a coat of polished chrome 
and gleaming bakelite . . . or the dull raiment of 
strict utility. In either case . . . you depend on 
RELAYS by GUARDIAN for that unfaltering perfor- 
mance that only a QUALITY product can deliver. 


Whether your electrical control problem calls 
for deluxe CUSTOM-TAILORING . . . or “mass-pro- 
duction-at-a-price,” you get the best control for the 
job using 


RISILAWS by GUARDIAN 


GUARDIAN offers matched -to-your- product 
electrical control. From more than 7000 standard 
control parts, GUARDIAN engi- 
neers can give you a “special” 
relay ... perfectly matched to 
your job... to your size... 
to your price and production 
schedule. 





- Series BK—16 Relay. Built to 
Get Gua rd ia n’s ] 941 minimum tolerances and the 


most exacting requirements in 


Catalog now... or send your production quantities for the 
control problems for FREE EN- "°°" 

GINEERING ADVICE. Find out 
how Guardian's accuracy, 
speed and economy keeps pur- 


chasing ha . . » production e 
¥ PPY P Series120 AC Relay. This relay 


pacified eee engineering con- which sells for less than $1 has 

. operated over 85,000,000 
tented st field service at a ene in an electric fence 
minimum control, and still remains in 


excellent condition. 





And These Are Not the 
Extremes in the 
Guardian Relay Line! 


Write for New Guardian Catalog “’D’’ 
Today. No Cost or Obligation! 


GUARDIAN ELECTRIC 


1621 W. Walnut St. Chicago, Illinois 
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maximum pressure is 35 pounds per square inch and 
maximum volume is three gallons per minute. It has 
a universal fan-cooled motor, 1/20-horsepower, alternat- 
ing or direct current. Motor armature and pump im- 
peller are mounted on a single shaft, making coupling 
unnecessary and assuring perfect alignment. 


Starter Resists Corrosion 


OR use in corrosive or hazardous gas locations, an 


oil-immersed combination alternating current start- 


er has been developed by General Electric Co., Schenec- 
tady. It is available in two forms, with or without 
circuit breaker. A one-piece cast-iron head, used in 
both forms, permits conduit entrance from five direc- 
tions. As protection against external corrosion, stain- 
less steel and monel metal are used for all exposed 
parts, and a copper-bearing steel tank and the cast- 
iron head provide additional protection. Reversible 
tips prolong contact life and an isothermic induction 
temperature relay immersed in the oil gives protec- 
tion against harmful overloads. 


Controls Complicated Sequences 


COMPLICATED sequence of accurately timed 
= spot welded operations is made possible by a 
specially designed electronic welding timer made by 
the Weltronic Corp., 2832 East Grand boulevard, De- 
troit. For welding of heavy ferrous sections, the timer 
controls various operating sequences including low 
weld current, high weld current, initial low welding 


For spot welding 
heavy iron and 
steel sections, elec- 
tronic timer con- 
trols various oper- 
ating sequences 





pressure, impact forging high pressure, cool time, 
hold time, etc. Eight rapid selective type control 
knobs permit the welding supervisor to “dial” for the 
proper intervals of pressure and welding current, for 
interruptions of both, and for the proper cool time 
following welding. 


Enamels Air-Dry Quickly 


AV of synthetic enamels that air-dry so hard in 
24 hours that they will not “paper print,” is an- 
nounced by Maas & Waldstein, Co., Newark, N. J. The 
new finishes have a chlorinated-rubber base and are 
known as Coprene enamels. They air-dry dust-free in 
a few minutes. The hardening extends through the coat- 
ing and is not merely a surface change, making the 
finish resistant to handling or wrapping. These enamels 
are supplied in clear, black, white and colors, and also 
in silver, copper, and other metallic lusters. Other ad- 
vantages claimed include good adhesion, good resistance 
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THIS CATALOG CONTAINS 


112 pages of engineering data, 
weights and prices of the 
D.O.James line of Motorized Re- 
ducers. It lists completely, selection 
tables, service factors and char- 
acter of load. Information therein 
will prove helpful to your engin- 
eering department in the selection 
of the proper type of Motorized 
Reducer. 





Motorized Planetary Reducer 
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RIZED 





Motorized Worm Gear Reducer 
With either horizontal or vertical 
drives. Made in 11 sizes, ratios 6 
to 65:1 and a horse power range 
of ¥g to 50 H. P. 


Motorized Helical Reducer 


With either horizontal or vertical 
drive. 13 sizes, ratios 1.2 to 9:1. 
34 to 50 H. P. 


Motorized Planetary Reducer 
Horizontal and vertical drive, 


made in 35 sizes, ratios 10 to 
1200:1, 34 to 75 H. P. 





D. O. James Motorized Reducers are 
precision manufactured to meet the 
requirements of service for which they 
are designed. They have the highest 
possible efficiency, accessability and 
are most compact. 





Motorized Worm Gear Reducer 





Motorized Helical Reducer 





Scud lo ef, __ 





D.O.JJAMES 


1132 WEST MONROE STREET e CHICAGO, ILLINOIS 


FOR OVER 50 YEARS MAKING ALL TYPES OF GEARS AND GEAR REDUCERS 


91 














Precision 
Screw— 


Threads 


Can be accurately 


i 





ground out of the 
solid AFTER 
HARDENING 





Thus made, distortion errors are corrected 
and the threads are clean, smooth, held 
to very close \imits and concentric with 
axis. These elements are extremely im- 
portant in high speed spindles and numerous 
other shafts requiring true threads on which 
a nut can be drawn up “dead square’”’. 
If you have such problems, consult— 
No catalog 


Made to order only No stock 





Gear Specialties 








2670 W. MEDILL AVE. Phone Humboldt 3482 


CHICAGO 














DARAVES 
HYDRAULICS 


GEAR AND PISTON PUMPS 
CONTROL VALVES 
PANELS AND UNITS 


for 
FEED AND TRAVERSE 


HYDRAULIC CIRCUITS 
ENGINEERED TO SUIT 
INDIVIDUAL REQUIREMENTS 


John §. Barnes Corporation 


DETROIT SALES OFFICE MAIN OFFICE 
503 NEW CENTER BLDG. AND FACTORY 
TR-1-1706 ROCKFORD, ILL. 
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to weather and household chemicals, and ability to 
retain gloss and flexibility. 


Engineering Dept. Equipment 
Printer Combines Two Models 


ATEST addition to the line of continuous blue- 
printing machines made by the C. F. Pease Co., 
2601 West Irving Park road, Chicago, is the Model 
22-16. It consists of a Model 22 printer operating in 
conjunction with a Model 16 washing and drying ma- 
chine. Sliding contact in the printer smooths out 
roughness present in all tracings and three-speed lamp 
control permits lamps to be operated on 10, 15 or 20 
amperes as desired. Frequent dryer heat changes are 


Sliding contact in 

blueprinting ma- 

chine smooths out 

roughness present 
in all tracings 





avoided because the mechanical operating speed re- 
mains the same. The washer and dryer has a hori- 
zontal water wash, a quick change chemical applicator 
which gives a change-over from blueprints to nega- 
tives in 30 seconds, and five aluminum drying drums. 





Correction 


UE to a last-minute change, the caption headed 
“This Month’s Cover” in the “Design Features” 
center spread of the December issue of MACHINE 
DESIGN did not cover details of the machine shown on 
the cover. A Landis machine designed especially for 





tapping the nose end of artillery shells ranging in 
size from 75 to 155 millimeters was shown on the 
cover. The caption, however, applied to a household 
mixer which appears in the spread for January, with 
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. The Latest Addition~ 


“3C" Bulletin 7707 A. C. Contactor ¢ 15 or 25 Ampere Ratings 


SIMPLIFIED MOUNTING. 
















*— FRONT CONNECTIONS, TIGHTENED 
OR LOOSENED WITH SCREWDRIVER. 


*~ HEAT RESISTING, NON-CARBON- 
IZING ARC SHIELDS. 


*~ENTIRELY VISIBLE, DOUBLE BREAK 
SILVER-TO-SILVER CONTACTS, 
EASILY REMOVABLE. 


<~MOVING CONTACTS MOUNTED 
ON IMPACT BAKELITE. 


STANDARD STEEL, DEAD BACK 
“— MOUNTING PLATE, PARTICULARLY 
ADAPTED TO MOUNTING ON 

STEEL PANELS. 


<— TAPPED COIL TERMINALS. 


*— LIBERAL CAPACITY, FORM WOUND 
OPERATING COILS. 


VERTICAL LIFT, HINGED ARM HAM- 
<—~ MER HEAD MAGNET DESIGNED 
FOR HIGH SPEED OPERATION. 


SIMPLIFIED MOUNTING. 


On Switches of 3 poles or less, a total of 2 Control Each Control Circuit Contact mechanism is mounted 
Circuit Contacts either Normally Open, or Normally on its own molded Bakelite Base, attached by 2 
Closed can be provided, mounted on theStandard Steel screws to the Steel Mounting Plate. 

Mounting Plate. Each Control Circuit Contact consists These “no rebound” switches are designed for 
of a Double Break, Silver-to-Silver contact mecha- high speed operation and to give long life with 
nism operated by a rod mounted on the main arm. minimum maintenance. 


OUR NEAREST OFFICE OR AGENCY WILL GLADLY FURNISH FURTHER DETAILS 
CONTINUE TO ROLL WITH CLARK CONTROL 
(GS) THE CLARK CONTROLLER CO. 
1146 EAST 152%°ST. CLEVELAND, OHIO 
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COMPRESSION — EXTENSION — TORSION — FLAT 


HUNTER PRESSED 












94 


All Types—Alll Sizes—AIll Metals 


wT 
Over 300 


different industries now 


use Hunter springs! Dept. to help you 





LANSDALE, PENNSYLVANIA 


FOR LESS THAN Il¢ PER SQUARE FOOT 


COST. SAVES TIME — EQUIPMENT. 
NO EXPERIENCE NECESSARY! - ACT NOW! 


Don’t give your money to outside firms for blueprints. With a 
Simplex Mercury Vapor-Tube Portable Blueprinter you can 
now: make blueprints up to 42” wide (any length) in your own 
offices at a fraction of regular commercial prices. Makes 250 
square feet per hour. Can be used for any of the Special 
Developing Processes. Requires no carbons or globes. Beautiful 
black crackle “Weaver” finish. Operates 
silently. Your office girl can easily operate 
a Simplex. 


FREE TRIAL! Don’t take our word for the 
money-saving advantages of a Simplex! 
For a limited time only we will ship a 
regulation, complete Simplex Blueprinter 
on 30 days’ free trial. Satisfaction guar- 
anteed or money refunded. Write today. 
for complete facts about this amazing, 
money-saving offer. 


WICKES BROTHERS e SAGINAW, MICH 


ee ee ee ee on, a . 2. 8 Bae 





A thoroughly competent, 
fully equipped Engineering 


STEEL COMPANY 





the correct caption. The error is much regretted. 

Mechanical features of Landmaco threading ma- 
chines are found in the shell tapper, which also has 
a special carriage comprising a work-supporting 
cradle, a hardened and ground bushing supporting 
the nose end of the work and a female center sup- 
porting the base end. Movement of the center is ac- 
tuated by an air cylinder at the rear of the carriage 
and is controlled by a convenient lever. Machine 
spindle has a collapsible tap with internal ducts 
through which coolant is conveyed directly to the cut- 
ting edges of the chasers. 





Meetings and Expositions 


Jan. 6-10— 

Society of Automotive Engineers. Annual meeting and ex 
hibit to be held at Book-Cadillac hotel, Detroit. John A, C. 
Warner, 29 West Thirty-ninth street, New York, is secretary 
and general manager. 


Jan, 8— 

American Washer and Ironer Manufacturers association. An- 
nual meeting to be held at Morrison hotel, Chicago. J. R. 
Bohnen, 80 East Jackson boulevard, Chicago, is secretary. 


Jan, 9-11— 

Institute of Radio Engineers. Annual meeting and exhibit 
to be held at Fennsylvania hotel, New York. Harold P. West- 
man, 330 West Forty-second street, New York, is secretary. 


Jan, 11-13— 

American Engineering council. Annual meeting to be held 
at Mayflower hotel, Washington. Col. L. B. Lent, 919 Seven- 
teenth street, Washington, is secretary. 


Jan, 12-16— 

National Association of Dyers and Cleaners. Annual meet- 
ing and exhibit to be held at Municipal auditorium, Kansas 
City. J. M. Matson, Silver Spring, Md., is managing executive. 


Jan. 13-16— 

Coin Machine Industries Ine. Coin machine exposition to be 
held in Chicago. Additional information may be obtained from 
Theodore R. Sills, 43 East Ohio street, Chicago. 


Jan. 19-24— 

Canning Machinery & Supplies association. Annual meeting 
and exhibit to be held at Stevens Hotel, Chicago. S. G 
Gorsline, Lock Box 430, Battle Creek, Mich., is secretary. 


Jan, 21— 

Automotive Tool and Die Manufacturers association. Annual 
meeting to be held at Hotel Statler, Detroit. Chester A. Gahn, 
15 Boulevard building, Detroit, is secretary. 


Jan, 23-24— 

Northwest Petroleum association. Annual meeting and ex- 
position to be held at Radisson hotel, Minneapolis. Elwin E. 
Hadlick, 616 Builders Exchange, Minneapolis, is secretary. 


Jan, 27-29— 

National Association of Air Filter Manufacturers. Annual 
meeting to be held at Muehlebach hotel, Kansas City. J. R. 
McConnell, 215 Central avenue, Louisville, Ky., is secretary. 


Jan, 27-31— 

American Road Builders association. Annual meeting and 
exhibit tc be held at Pennsylvania hotel, New York. Charles 
M. Upham, Seventh Floor, International building, Washington, 
is engineer-director. 
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with PUSH-BUTTON 
CONVENIENCE 





AN ADVANTAGE OF A-E-CO HELE-SHAW FLUID POWER 


F you don’t already own a push- 

button radio you probably have a 
longing for one. We don’t blame you. 
But, remember, your own customers 
like push-button convenience, too, on 
machines you design or build. You 
can give it to them with Hele-Shaw 
Fluid Power (oil under pressure for 
driving machines). 













Fa 


Push a button and the Hele-Shaw Fluid 
Power Pump will start your machine 
on one or a complete cycle of auto- 
matically controlled operations. Push 
another button and it will stop or re- 
verse. Convenience doesn’t stop here. 
Changes in volume and direction of 
discharge can be made at the touch of 
a finger. The Hele-Shaw Pump can be 
located conveniently at any point on 
or off the driven machine. 


There’s pressure—all you need—up to 
3000 pounds per square inch, mechan- 
ical simplicity, thorough dependability, 
and usually a saving in power when 
you drive with Fluid Power. Nothing 
to oil because the Hele-Shaw Pump is 
self-lubricating. 


Still, we’ve only scratched the surface 
of Fluid Power’s advantages. Why not 





2] A-E-CO HELE-SHAW 


70! 


2502 ARAMINGO AVENUE, 





A Hydraulic Pipe Testing Machine, driven 
by a Hele-Shaw Pump, has been in operation 
11 years at The Seamless Tube Plant of Spang- 
Chalfant & Co., Inc., Ambridge, Penna. Al- 
though frequently operated for 24 hours at a 
time repair costs have been at a minimum. 


look «i all of them before you design, 
buila or suy machinery. Our own men, 
experienced in solving design prob- 
lems hydraulicaily,are eager to help you. 


AMERICAN ENGINEERING COMPANY 


PHILADELPHIA,. PA. 








POWER 


Other A-E-CO Products: Lo-Hed Hoists, Taylor Stokers, Marine Deck Auxiliaries. 
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AMERICAN BONDED PRE-FINISHED METAL” 


“Yes, we’ve got to speed up, eliminate lost motion... 
get rid of bottlenecks. Our answer is American Bonded 
Pre-Finished Metal. It stands to reason people who 
specialize in the finishing of metal can do it more efficiently 
and more cheaply than we. We can eliminate production 
detours and extra plating and polishing operations. Our 
whole production routine can be simplified. With your 
permission, gentlemen, I will ask a representative of this 
organization to call and discuss the use of their material.’’ 









MICHEL, CHROMINM, BRASS 
on copper 


Flectro-Bondes. 





STEEL, BRASS, COPPER, 
ALOMINGM OF TIM PLATE 









AMERICAN NICKELOID COMPANY 


1311 NORTH SECOND STREET, PERU, ILLINOIS 








DO YOU KNOW THAT 
Ciny Ratio of Reduction 


FROM 3-TO-1 UP TO THOUSANDS-TO-1 


CAN BE HAD Wna Single Stage? 





(WHS)3Aocental SPEED REDUCER 





IS THE ANSWER! © 
% TO 715 HORSEPOWER 


Not only does this design 
provide such unprecedented 
ratio range . . . . it does so 


with high efficiency, durability 
and smoothness of action. 


lil 


NO. 7 DIFFERENTIAL 
SPEED REDUCER 


Only 6-9/16" High 
Only 13-1/8" End to End of 

3 HP in 22-1 Ratio 

1 HP in 108-1 Ratio 

Torque 4340 in. Ibs. 

200-1 or 20,000-1 


Price, too, is economical be- 
cause of design simplicity. 
Hundreds in use for years, in 
all classes of duty. 

Serving Nationally Known Companies in 47 Industries 





A Speed Reducer for Every Application 





16 ELTON STREET, SPRINGVILLE, ERIE COUNTY, N. Y. | 


Established 1901 
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Centralized Lubricators 


(Continued from Page 49) 


distribution of the oil is positive, the bearings may 
be at a higher or lower level than that of the pump 
unit. 


Three main types of pump units are available: 


1. Cyclic or high-pressure type driven from 
a rotating shaft of the machine by a gear or 
chain. The lubricating cycle, which may be 
adjusted from 5 minutes to 5 hours, is con- 
trolled by a positively driven cam, the contour 
of which determines the duration of, and 
interval between, the feeding periods. This 
type is particularly suitable for machines re- 
quiring close control of feed. 

2. Continuous type driven from a rotating 
shaft or a reciprocating member of the ma- 
chine. This type feeds oil to the bearings at 
a slow, continuous rate, which rate depends 
on the piston diameter, stroke and speed. 
Various standard sizes are available to meet a 
wide range of requirements as regards drive 
speed, feed rate, and reservoir capacity. 


3. One-shot type hand-operated. This type 
is particularly adaptable to machines which 
require infrequent oiling, such as from twice a 
day to once a month, as in business machines. 
It is capable of being regulated to feed from 
1 to 900 drops per operation and produces a 
normal line pressure of about 50 pounds per 
square inch. 


Feeding Is Visible 


Shown in Fig. 9 is a fully automatic centralized 
system, comprising a pump-reservoir unit driven from 
a rotating shaft of the machine, control valves at each 
bearing and a single-loop distribution line connecting 
the pump and control valves. The controls are indi- 
vidually adjustable at the bearings to feed as little 
as one drop in ten pulsations or as much as five drops 
per pulsation, their rate of feed being visible at all 
times through sight-feed glasses. As many as 100 
controls may be operated from a single pump. The 
controls may be arranged in gangs with drip lines to 
groups of bearings, or individual valves may be 
located at each bearing served with the loop line 
leading through them, or on dead ends or branch 
lines, thus being flexible in connecting moving parts 
of the machine. 

An indicating lever is provided at the pump. The 
lever rises and falls at each pulsation, which may 
be two per minute or less for systems requiring a 
slow rate of feed. Holding the indicating lever down 
causes all control valves to discharge oil rapidly to 
the bearings, as is desirable when startiag up a cold 
machine. The number of pulsations per minute is 
governed by the style and model of the pump and 
its speed. Six styles and nine different models of 
pumps are manufactured, having a reservoir capacity 
of 1, 3, 4, and 16 quarts. Individual feeds as low as 


(Concluded on Page 102) 
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HOW ABOUT 
ADDING 


Your Name 
AS A USER OF 


ROPER 


ROTARY PUMPS 





The list includes most of the important names 
in industry . . . it should include yours 
because there is a Roper designed to meet 
your requirements. 


From the 7548 different Roper Pumps avail- 
able you can select practically a custom- 
built pump to handle your particular job 
with the highest degree of efficiency and at 
the lowest cost. 


Eight series of pumps with capacities ranging 
from one to 1000 gallons per minute, 
pressures up to 1000 pounds per square 
inch, speeds up to 1800 r.p.m., 21 drives 
and mountings and eight piping arrangements. 
All illustrated and described in our Catalog. 
Roper Hydraulically Balanced Pumps are 
tops in performance . . . low in cost. 






Write for 

Catalog 932 or 

seeour catalog 
in Sweet’s 


GEO. D. ROPER CORP., ROCKFORD, ILLINOIS 


ROPER Kotary 


ee ee 





* More than a catalog . . . this valuable reference book should 
be in the hands of every plant executive who specifies or purchases 
Screws—Bolts—Nu’ —Rivets, either standards from stock or 
specials to order. 

We say more than a catalog, because this book contains, in 
addition to complete technical and pricing data on standard Screws— 
Bolts—Nuts and Rivets, hundreds of true-to-product illustrations of 
special products. These “Special” Items tell at a glance, the scope 
of the ‘‘cold-upset’’ and “‘rolled-thread"’ process by which Central 
can produce parts to simplify your assembly operations. Learn 
what is available. 


HOW TO GET IT FREE... ! it's easy ... just write... 


our initials on your letterhead will do. No obligation. No cost. 
Sous copy is waiting. Send for it today. 


CENTRAL SCREW COMPANY 


3509 SHIELDS AVENUE . CHICAGO, ILLINOIS 
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one drop per hour or as high as ten drops per minute 
can be secured. 


In Fig. 8 is a control valve of the system shown 
in Fig. 9. During circulation, the pressure is not 
sufficient to lift the spring-loaded needle valve from 
its seat, consequently the oil flows directly through 
the valve. Fig. 8 shows the position of the valve 
during pulsation pressure. By blocking the return 
flow of oil to the pump automatically at prede- 
termined periods, the oil pressure is built up in the 
line sufficiently high to lift the spring-loaded needle 
valve from its seat. In consequence, the oil flows 
through the drilled passage and sight-feed glass to 
the bearing. Fig. 3 shows an automatic screw ma- 
chine equipped with this system. 


Utilizes Two Lines 


In Fig. 1 is shown the design of another type of 
control valve suitable for handling grease. This 
control is designed for a so-called dual line system. 
Two distributing lines are used to connect the central 
pump unit with the controis and the lubricant flows 
alternately first through one line, then the other. 
The central pump unit includes a double-plunger 
pump, four-way hydraulic reversing valve, speed 
reducer, adjustable accumulator, and a suitable res- 
ervoir. Pressure applied alternately to first one of 
the dual lines and then to the other causes the control 
valves connected to them to discharge a measured 
amount of grease to each bearing and, at the same 
time, recharge controls for the next operation. The 
four-way reversing valve at the pump delivers grease 
from the pump alternately to the dual lines. An 
adjustable pressure control valve can be set for 
virtually any desired pressure. 

Frequency of operation of this pump is hy- 
draulically controlled. The system can be electrically 
controlled, but the hydraulic method is generally pre- 
ferred because of its simplicity. The accumulator is 
adjustable and acts as a simple expansion chamber 
to receive a predetermined amount of grease each 
cycle of operation, before pressure can be built up 
in the line to discharge all control valves. Fig. 11 
shows the installation of another design of a fully 
automatic centralized system on a roughing mill and 
roll stand of a continuous strip mill. 


Although centralized lubricating systems do not 
permit the re-use of lubricants as do splash, bath and 
circulation oiling they may be satisfactorily applied 
in locations where other systems are uneconomical 
or otherwise not desirable. 





Recently completed, a proposed “American Stand- 
ard for Specification and Horsepower Ratings of 
Vegetable-Tanned Flat Leather Belting’ has been 
drawn up by a joint committee organized under the 
procedure of the American Standards association. 
American Society of Mechanical Engineers is sponsor, 
with the engineering committee of the American 
Leather Belting Association as collaborator. 
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NSURANCE policies have been designed to insure 
. loss from personal accident... 
loss by death . . . loss from business interruption... 





against loss. . 


loss by fire, theft, tornado and wind 


against loss from almost every possibility. 


Security from loss due to improperly 
protected engineering developments 
depends upon the inventor’s initiative. 
The United States Patent Office provides 
iron-clad protection, but utilization of 
this service involves many highly tech- 
nical factors. 


Proper use of the U. S. Patent Office 
facilities is fully covered in ‘“‘Inventions 
and Their Protection”... an authentic 
book written expressly for engineers and 
technical men... men who are constantly 
using or developing patentable ideas. 


CONTENTS 


I—Superinvention 
II—Every Patent Action 
Needs Individual Study 
Ill—Patent Disclosures 
IV—Patent Rights Between 
Employer and Employe 
V—Important Considerations 
Prior to Patent Applica- 
tion 
ViI—Requirements of Patenta- 
bility (1) General Pro- 
vision 
Vil—Requirements of Patenta- 
bility (2) Statutory 
Classes 
Vill—Requirements of Patenta- 
bility (3) Utility and Dig- 
nity of Invention 
IX—Requirements of Patenta- 
bility (4) Statutory New- 
ness or Novelty 
X—Interferences 
XI—The Patent Application 
XII—Value of Patent Depends 
Upon Efficient Claims 
XIlI—Patent Infringement May 
Be Avoided By Careful 
Design 
XIV—Sales Value of Appear- 
ance Can Be Protected 
XV—Assignments and Li- 
censes 
XVI—Use of Trademarks 


INVENTIONS AND THEIR PRO- 
TECTION;; by George V. Woodling, E. E., 
L. L. B.,; 316 pages; 16 chapters; 47 
illustrations; 223 topical headings; 6x9 
inches; bound in blue clothboard; $5.00 
(Postage prepaid on orders accompanied 
by remittance in full). Orders for delivery 
in Ohio must be accompanied by 15 cents 
additional to cover compulsory state sales 
tax. 
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“INVENTIONS AND THEIR PROTECTION” 


by George V. Woodling, is written in non-legal 
language . . . it contains 316 pages of instructive, 
practical material that every engineer must have 
available at one time or another. It answers those 
‘“thousand-and-one”’ questions that arise during de- 
velopment and early protection stages of invention. 


As a guide in economical, efficient and positive 
protection for developments, ‘‘Inventions and Their 
Protection”’ has no equal. 


Scan the table of contents . . . see for yourself the 
wide range of patent questions that are covered. 


Examine a Book on Ten Days Free Trial 


No one likes to buy books “‘sight unseen”. . . you can 
have a copy of Woodling’s “Inventions and Their 
Protection” for ten days thorough examination. Order 
a copy and if after ten days you do not believe it will 
answer your questions, just return it in good condition 
and your bill will be canceled. Order your copy today. 


PENTON PUBLISHING COMPANY 


BOOK DEPARTMENT 


1213 WEST THIRD ST. CLEVELAND, OHIO 
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Can You Do This =» 


WITH EACH DAY’S ORDERS? 


Probably not. But you can come pretty close to it 
if you refuse to let such “‘little things’ as springs and 
screw machine parts bog down your production. “Peck 
Service” can offer you a reliable source of supply if 
you will give it the opportunity to set up for your needs. 
To get better acquainted, 


SEND FOR CATALOG 


and a very valuable technical article on how to order 
springs. Please write on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 
The Peck Spring Co. 10 Wells St., Plainville, Conn. 



















When You MUST HAVE 


COMPACT 


VACUUM PUMPS 


Specify This GAST 3F20-VA 







When your machine design 
allows only minimum space 
for a vacuum pump—solve 
the problem by specifying 
this Gast 3F20-VA. 


Embodying Gast engineered 
features of sound design and 
durable construction, this 
Gast vacuum pump is providing 
exceptional, longer-lived service on 
hundreds of machines. These 
features include: FORCED-AIR 
COOLING for continuous opera- 
tion and longer life. COMPACT 
4 H.P. motor and pump in one 
unit—no mounting base required. 

AUTOMATIC OIL FEEDcomplete- | catalog on the 3F20:'VA 
ly visible. AUTOMATIC SHAFT | Gast MFG. CORPORA- 
SEAL eliminates packing, prevents TION, 107 Hinkley St., 
oil leakage and vacuum loss. Benton Harbor, Michigan. 
VANES of composition with auto- 
matic take-up for wear. QUIET 
operation without pulsation. 
ADAPTABLE—can be used as 


either vacuum or pressure pump. 


Nine Sizes—1 to 23 C.F.M. 
Vacuum to 28” 
Pressures to 30 Pounds 





WRITE NOW for manu- 
facturers’ prices, trial de- 
tails and performance data 





GAST 


VACUUM 
PUMPS 
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New Hair Dryer 
Is Silent Salesman 


(Concluded from Page 42) 


shown in Fig. 2 to accommodate the motor brush 
holders. Easy access to the brushes is attained by the 
use of removable fiber plugs. 

Transmission of vibration from the pump and com- 
pressor assembly to the helmet is minimized by the 
use of a special rubber tubular connector in the air 
duct. 


Air is distributed in the helmet in jets, the orifices 
being placed in flexible conduits. Between the con- 
duits, spaces are provided in which the air is turbu- 
lent and the exhaust delayed so that a full quota of 
moisture is absorbed. These features may be seen in 
Fig. 3. 

Exhaust ports, illustrated in Fig. 3, are provided at 
the top of the helmet thus directing the hot, moist air 
stream away from the customer. 

Suspension bracket, shown in Fig. 2 enables the 
helmet of the dryer to be rotated on its standard 
through 160 degrees. Two legs of this bracket travel 
vertically in rigid guide rails. The third provides the 
means for attachment of the tapes of the spring 
balances which sustain, and provide for the vertical 
attachment of the helmet. The balances are mounted 
on a plate which also forms a base for the guide rails. 
These rails are kept in alignment by a ring at the 
lower end. 


Motor Augments Heat Supply 


By passing the air stream from the fan over the 
motor which has an open frame with an annular de- 
flecting ring, cool motor operation with an exception- 
ally long brush life is obtained. About 225 watts of 
motor heat loss is absorbed, reducing by that amount 
the heat that must be supplied by the heating ele- 
ments which are shown in Fig. 3. 

Ease of control of the air temperature is provided 
by the rotary switch on the front of the helmet as 
shown in Figs. 1 and 3. 

Quiet operation of the entire unit was enhanced by 
means of a combined cellulose and felt lining of the 
cabinet and a felt lining in the supporting tube as 
well as by providing an annular air inlet around the 
cabinet in which the air travels inward at a speed 
sufficient to cancel the motor and fan noise inside 
the cabinet. 

As a protection against the action of chemical solu- 
tions which might come in contact with the dryer, 
the enamel finish is given a coat of Polymerin and all 
bright parts are either stainless steel or chrome 
plated. 

The attractiveness of the general design is the re- 
sult of the work of Egmont Arens, industrial de- 
signer, who was called in at an early stage of the 
development so that an orderly procedure of co-opera- 
tion would eliminate any wasted effort, time and 
money. 
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ot Chain THAT OPERATES 
IN 2 PLANES 
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> UNIVERSAL <~ CARRIER 


% Link-Belt Universal Carrier Chain is 


an accurately made, finished steel chain 







oo 
= 


}—_—__>__ #¥___; 
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equipped with smooth, uniform, steel top 


plates. It carries containers—bottles, jars» 





- 


cans in the process of manufacture, and in [7] 


+ oe 


cleaning, filling and capping operations around 


corners, without sliding. No dead plates or 


turn tables required. A simpler conveyor 








chain with unlimited paths of travel, per- 





CCE 


> 


mitting as it does sprocket engagement in 





two planes. This feature makes it practical 
for use on exceptionally long conveyors in 


place of several short transfer conveyors from 








one machine to another. Its extreme flexibility head 
permits conveyors to be arranged to clear machines and other 
obstructions, as it operates in rectangular, circular, semi- 
circular or irregular paths. Made in several standard sizes 
and in other metals to suit conditions. 

Send for Folder MD 1637. 8331A 


LINK-BELT COMPANY 
The Leading Manufacturer of 
Equipment for Handling Materials and Transmitting Power 


Indianapolis, Chicago, Philadelphia, Atlanta, Dallas, San Francisco, 
Toronto. Branch offices, warehouses and distributors in principal cities. 





Universal Carrier chain photographed lying on glass to illustrate by 
reflection its underside. 









OTHER TYPES OF LINK-BELT CARRIER CHAINS 


¥% Link-Belt No. 4250 
Swivel Chain is a dur- 
able, quickly detach- 
able, extremely flexible 
chain forconveyingcases, 
cartons, crates and cans. 

The links provide a 
























broad, flat, clean carry- 

ing surface. The cast ball and socket 
type pin makes the chain easily de- 
tachable, and the joint construction 
permits great flexibility and short 
radii for lateral curves. Chain usual- 
ly operates in standard 2” channel 
track and will operate around hori- 
zontal curves as small as 12” radius. 
Made of malleable iron or PROMAL, 
the latter being usually preferred 
because of its longer life and 
resistance to corrosion. 


Send for Folder MD 1637. 


¥%& Silverlink Filat-Top Con- 
veyor Chain is used for handling 
bottles, jars and cans through clean- 
ing, filling and capping operations. 
For this service, the chain articu- 
lates freely and prevents “hump- 
ing. ” Its light weight results in 
minimum power requirements and 
wear, and permits the return-run 
to hang unsupported without re- 
quiring excessive structural strength. 
Metal specifications may be selected 
for resistance to acid action or cor- 
rosion, and to withstand thorough 
cleaning during and after the day’s 
run. Send for Folder MD 1637. 


%& Link-Belt Crescent Conveyor 
Chain with attachments is cast or 
formed from ferrous or non-ferrous 
material, to make a continuous 
conveyor for handling bottles or 
other containers in a rectangular, 
circular, semi-circular or snake-like 
path. A conveyor employing this 
chain presents a practically un- 
broken surface, even at the turns. 
The bottoms of the attachments 
present good sliding surfaces for 
supporting guides. 
Send for literature. 


—— ee 
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Wherever improved machine per- 
formance, longer life and lower 
maintenance costs are important 
you will find TRICO OILERS in- 
stalled. 


@ They guarantee proper lubrication of your 
equipment after it is in service. 

@ They are modernized and streamlined to 
harmonize with advanced ideas of 
machine design. , 

@ Give you that added f , 





Unbreakable 
Gravity-Feed sales feature. 
oi ‘ ; 
ove @ Reduce selling resist- 


ance. 


@ Place you a step ahead 
of your competitor who 
still thinks the old-&€ 
fashioned oil can is 
good enough. 





WRITE FOR 
COMPLETE ==>, 
CATA LOG | Constant-ievel 





Constant-level 
and thermal 
GLASS Oilers 















TRICO FUSE MFG. CO., Milwaukee, Wis. 
In Canada: IRVING SMITH LIMITED, Montreal 





BUILT BY 
THE PIONEERS 
OF THE VERTICAL 
PACKLESS MOTOR 

PUMP 


EFFICIENCY 


== RUTHMAN === 


COOLANT PUMPS 


The full ball bearing construction of 
Gusher Pumps minimizes friction. The 
absence of packing glands, foot or relief 
valves, together with the simplicity of 
design, are factors which enable you to 
get maximum efficiency with a constant, 
dependable supply of coolant. Write for 
engineering data sheets and see for your- 
self why leading machine tool manufac- 
turers choose ‘‘Gushers.”’ 


THE RUTHMAN MACHINERY CO. 
540 E. FRONT ST., CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 








Model 11020-A (Short) 
Flange - mounted type 
with internal discharge. 
Makes a very compact 
installation, without ex- 
piping. 
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_ Moly Steels Combine High 
Physicals with Workability 


(Concluded from Page 53) 


Test results are based on coupons cast either integral- 
ly or poured separately at the time the casting was 
made. Engineers will recognize that while test coupons 
reflect the properties of the materials used, the results 
are not necessarily indicative of the strength of the 
casting. The effect of mass, design features, and 
changes in section may modify, to an important de- 
gree, the mechanical properties that will be developed 
in a casting. To aid in interpreting the test results, 
general properties and typical applications of the sev- 
eral types of cast steel are given under “Remarks.” 


Metallurgical Factors Affect Values 


It will be recognized, of course, that the proper- 
ties shown in these tables are typical properties; they 
are not the values to be used in setting up minimum 
specifications. Factors like grain size, variations in 
chemistry and heat treating practice are only a few 
of the variables that will tend to modify the mechan- 
ical properties of steel and cast iron. These data are 
most effectively used as a guide rather than as ab- 
solute values. 


In order to complete the picture of molybdenum 
alloys in machines, a partial list of molybdenum alloy 
irons and their recognized engineering applications are 
included in TABLE III. Properties indicated may be 
thought of as reflecting results obtained in standard 





size test bars produced commercially. As in cast steels, 
values shown indicate the mechanical properties of 
the material itself rather than the finished casting. 
The experienced engineer has, of course, learned to 
make the adjustments that are necessary to correlate 
such engineering data with actual applications. 





Factors Influencing Power 
Loss in Bearings 


(Continued from Page 57) 


words a straight-line curve on log-log paper was ob- 
tained for f versus ZN //p at each value of unit pressure. 

Later, when the total flow of oil to the bearings was 
varied, it was found that for each value of pressure 
the coefficient of friction varied exponentially with 
ZNQ/p. The resulting values of f were then plotted 
against ZNQ/p for various values of p as shown in 
Figs. 4 and 5. It was also found that a cross-plot of 


| f versus p at constant values of ZNQ /p gave a straight- 


line curve on log-log paper. Thus, we are led to be- 
lieve that f = ¢,(ZNQ/p,p) for a given bearing when 
1/d and d are constant, as illustrated in Figs. 4 and 5. 

The values of specific heat, absolute viscosity and 
specific gravity are shown in Fig. 6 for the oil used in 
these tests. (The viscosity curve for this oil is sub- 
stantially the same as that for the oil used in the work 
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Transformers are Reformed... 
by Built-In Klixon Protectors 










\ Use Transformers with built- 


in Klixon Protectors and your burnout 
troubles are over. Equipped with one of 
these protectors a transformer just 
can’t burn out—-no matter how much the 
load. The instant the load gets too great 
—and the transformer begins to overheat 
—the simple inherent Klixon Protector breaks the circuit and cuts 
the transformer out of line—preventing burnouts, fires, and saving 


aww aS 


replacement or rewinding costs. 


Insist on Klixon Protectors. Transformer manufacturers — like 
motor manufacturers—are now in the position to give you this pro- 
tection at a negligible cost, and without changing the design or rating 
of any transformer. Insist on it. You'll save money and trouble. And 
you'll be sure of getting peak performance at all times with safety. 















A Sure, Simple Overheat Protector 
for Transformers, Large or Small 


Small and compact, the foolproof thermo- 
static-disc-operated Klixon Protector is easily 
and economically built into the transformer 
by the manufacturer. Sizes are available for 
practically all ratings—covering general pur- 
pose industrial, signaling, lighting, toy, con- 
trol and other types of transformers. Both 
manual and automatic reset types of pro- 
tectors are available. 


Write for full information 








SPENCER THERMOSTAT COMPANY eo 1101 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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i] WESTERN FELT | 
for 


Sealing Bearings Filtering Liquids 
Conveying Lubricants Sound Deadening 
Vibration Absorption Heat Insulating 


Pioneers in seals and packing made of 
synthetic rubber. 


If you are interested in FELT for the 
above or any problem involving the use 
of FELT, our forty years of experience 
in manufacturing and cutting FELT is at 
your disposal. 

Advise us the purpose you have in mind 
and we will mail samples for that specific 


~ WESTERN 


FELT WORKS 


4037-4117 Ogden Ave., Chicago, Illinois 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 























THAT 
FIBER 
COLLAR 


offers the 
solution to most fastening problems... 


N every Elastic Stop fastening, it is the collar that 

keeps the nut tight... by automatically eliminating 
thread play when the nut is applied, and by continuing 
to hold the load-carrying thread faces in a constant 
pressure-contact. 


This collar has properties, not possessed by metals, 
which make it ideally suited to its job. Made of a bone- 
like chemically-hardened cotton cellulose fiber...one of 
the toughest and most durable substances known... it is 
not adversely affected by moisture, gasoline, oil, grease, 
or ordinary solvents. Most important, it is highly resilient 
and readily absorbs vibration and shock without fatigue 
or change in its structure. 


CuNS contains a graphic explanation of the Elastic 
Stop principle, presents test and application data, and 
lists the complete line of nuts. @ Write for a copy. 
ELASTIC STOP NUT CORPORATION 
2326 VAUXHALL ROAD «+ UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 
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on the effect of surface finish.) 


In order to determine the relationship of f and 
ZNQ/p for the bearings of various size, curves at con- 
stant pressures of 150 and 600 pounds per square inch 
were drawn as shown in Figs. 7 and 8. Hershey has 
shown by means of dimensional analysis that j= 
$,(Z2N/p, c/d,1/d) and x/c = ¢$,(ZN/p, c/d, 1/d) thus 
removing the requirement for geometrical similarity 
so far as the clearance-diameter and length-diameter 
ratios are concerned. The tests herein reported also in- 
dicate that in addition f = ¢,(ld) when 1 /d is constant. 

This relationship is illustrated in Figs. 7 and 8, in 
which a family of f versus ZNQ/p curves, drawn at 
constant values of p, give straight lines on log-log 
paper with ld as the parameter. The curves are drawn 
parallel to each other in order to simplify the mathe- 
matical derivation of the power-loss formula. Some 
slight shifting of the actual test curves was necessary 
to make them parallel. 


Power Loss Formula Derived 


In order to demonstrate the inter-relationship of the 
primary variables affecting the power loss in bearings, 
Equation 6 was derived from the test data. The 
formula is entirely empirical and it should be noted 
is based on data which have been made consistent 
within itself. An analysis of the derivation follows: 

Referring to Fig. 9, log f, plotted against log ZNQ/p 
at constant pressure, gives a series of straight-line 
curves with the bearing size ld as a parameter. These 
straight lines may be expressed mathematically by an 
expression of the form: 

log f = log fe + m log ZNQ/p ......... 00000. (1) 
where 


fe = function of p and Id 
m = function of p 


Now 
bee fe = Dog Te H ae WOW CORD oon cc cccccccsccss (2) 
where 
fe = function of p 
m’ = function of p 
Hence 


log f = log f’o + m’ log (ld) + m log ZNQ/p 
log f = log [f’s (ld)™ (ZNQ/p)™] 


or 
f = fo GA UBNG/B)™ «0.0.5... c ccc cceeeees (3) 


From the definition of the coefficient of friction 
L = (.746/12 x 33,000)  dNWf = .00000592 pNd 
EE Ahiian es bea Ws ie nk is be KE (4) 
Substituting Equation 4 in Equation (3) 
L = .00000592 p'™ f’. 1 *m’ qd? *m’ N**mZm@Qm , , (5) 
From the master curves of which Figs. 7 and 8 are 
examples at 150 and 600 pounds per square inch, re- 
spectively, the values of f’> and the slopes m and 7’ 
may be determined. Choosing p equal to 150 pounds 
per square inch and substituting the values of f’> and m 
and m’ in Equation 5 gives the power loss equation: 


L = 261 = 20° @“?" (W/1000)*" 2° O° ...... (6) 

As derived, Equation (6) applies strictly to 150 

pounds per square inch bearing pressure. For other 

values of pressure, a slight change occurs in the value 
of constant and exponents. 

Typical curves of speed versus loss, Fig. 10, and bear- 
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SHORT OVERHANG TO 
FIXED BELT CENTER LINE 

















CURVED PULLEY FACES GIVE FULL 
BELT CONTACT AT ALL DIAMETERS 





“$0.8.” MOTOR PULLEY 


Here is the variable speed device for your light, inexpensive machines which 
do not justify high cost transmission installations. 


OUTSTANDING FEATURES 


Inexpensive—Dependable . . . Gives infinitely variable speed over wide 
ratio ... Uses standard ‘‘V’’-belts ... Curved sheave faces assure full belt 
contact at all pitch diameters . . . Belt is always in alignment . . . Compact— 
minimum overhang to belt centerline . . . Easy to install—mounts direct to 
motor shaft . . . Speed changed while running . . . Balanced Sheaves... 
Sizes up to 3/4 H.P. 


Write for information on the complete line of IDEAL Transmission Equipment. 
Experienced Transmission Engineers are at YOUR service. 












Are You 


Losing Money 
Because of "METAL FAILURE" 














! 
| 
] ASK FOR FREE TRIAL DEMONSTRATION | | 
| 
} 
| 
| 


IDEAL COMMUTATOR DRESSER COMPANY 
1059 Park Avenue Sycamore, Illinois 
“Sales Offices in All Principal Cities” | 

In Canada: Irving Smith, Ltd., Montreal, Quebec | if there are metal parts in either your product or 








production tools that ‘‘can't take it'—and are 





slowing up production or creating customer ill 
will—try AMPCO METAL. It has a unique 
reputation for doing a job after all other metals 
have failed. It's exceptional in its strength and 
resistance to wear, fatigue, impact and corro- 
sion. Available in many grades of hardnesses 


and physical properties. Write for data sheets. 





AMPCO METAL, INC. 


- Tell us your needs J 3 | Dept. MD-1 Milwaukee, Wisconsin 


@ We can furnish Stock Pumps 
in a wide variety of types and 
sizes — Geared - Vane - Centrifugal. 

@ Also— Special Pumps made to 
your order. 
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© Janette 
4 


MOTORIZED SPEED REDUCERS 


FOR SLOW SPEED DRIVES 
1/50 TO 10 H.P. . . . . ~ .08 TO 1140 R.P.M. 








This helical gear speed reducer, one of 19 styles, is especiall 
well adapted for driving thread millers, gear hobbers, punc 
presses, shears, keyseaters, planers, etc. 


A reducer of this design can usually be mounted at the 
back of the machine. As the gear head can be rotated 
360°, if necessary, proper belt clearance can be obtained. 


Other styles of Janette reducers are available with flange 
os bases and long countershafts, which can be easi 
mounted and connected, without belts, to various kinds 
of machine tools. 


MAY WE SEND YOU OUR CATALOG? 
ALSO ROTARY CONVERTERS—MOTOR GENERATORS 


Janette Manufacturing 








556-558 West Monroe Street Chicago, Ill. U.S.A 





DEPENDABLE 
SMALL PUMPS 


When You 
Want Them ! 









\3 
FOR cQoLant SERVIC 
8 


o FOR yuBRicATION 


Capacities from 1/3 to 75 g. p.m. Pres- 
sures up to 400 Ibs. per square inch. 
Types to meet every requirement. 





WRITE FOR GENERAL CATALOG 


TUTHILL PUMP COMPANY 


941 EAST 95TH STREET © CHICAGO, ILLINOIS 
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ing length versus loss, Fig. 11, have been plotted by 
use of this formula. Curves illustrating the effect of 
other variables on loss can be plotted. 


Addition of a groove over the top half of a journal 
bearing reduces the loss somewhat, but the size of the 
groove used has little effect on the value of the loss. 
Width of the groove was varied from 1/5 to 2/3 of the 
bearing length. The effect on the power loss was not 
measurable in these tests, the reasons for this being 
that a vacuum occurs over a large portion of the upper 
half. 





Machine Fastenings in Design 


(Concluded from Page 41) 


locking action has the advantage of providing a larger 
contact area. TABLE III shows a comparison between 
the engaged thread area and the face area of standard 
nuts from % to %-inch size. Thus, vibration of the 
held parts which tends to effect looseness of an as- 
sembly has less effect because of the locking friction 
between the screw threads. Fig. 12 shows a sectional 
view of an internal combustion engine wherein these 
lock washers have many applications. 

Another type of spring washer applicable to un- 
usually severe service is shown in Fig. 13. The arched 
shape affects higher tension in the bolt (and hence 
more load on the threads) than the helical type but 


TABLE III 

Nut Bearing Areas 
Nut and Area of 
Threads Nut Face Threads in 
Per Inch Area Sq. In. Contact Sa. In. 
Nt rl tessa he aici wna secsie 1012 .1153 
eer -1197 .1365 
SSS eee rene em -1380 -2015 
MC onendin la Siiocicsenie ooo aay .1565 .3106 
Sc ia a ccna Sieg eveinieiainieiweiw 2454 -4180 
PRS ont ces Wales «eda edosee 3528 5819 
MMII 3.5 Do ate. ais ede ao: wee 3835 7602 
Se Sik oss 0S ec wade atea ood 4448 1.107 


this load falls off more rapidly should clearance de- 
velop between the head and the work. TABLE IV gives 
the tension loads exerted on %-inch 28-thread screws 
for various amounts of back turn of the nut for both 
the helical and arched type washers. Because of its 
two points of application of thrust against the screw 
head, the arched type washer produces pure tension 
in the screw. 

MACHINE DESIGN gratefully acknowledges the con- 
tributions of the following companies to this article: 
Crane Co., TABLE II; Eaton Mfg. Co., TABLE III, Figs. 
12 and 13; Lamson & Sessions Co., TABLE I; Parker- 
Kalon Corp., Figs. 7, 8 and 10; Shakeproof Lock 
Washer Co., Figs. 9 and 11. 





An outstanding case study of the effect of the arma- 
ment program on industry is provided by General Mo- 
tors Corp. which has undertaken contracts in the 
amount of $410,400,000 for defense materials for the 
United States, Britain and Canada. The extent to 
which the corporation’s facilities are being extended 
must be evident when it is noted that in the largest 
previous year in its history, 1937, total business 
amounted to $1,606,000,000. 
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CLARE Type “F” 


Micro-switch ® Snap-action Contact 


RELAY 


Operates on a few milli- 
amperes—contacts carry 
% 10 amperes 110 V. ac. 
x Particularly adapted for 
machine control, motor 
and lamp loads, photo 
electric, and similar ap- 












2 plications. 


C.PCLARE & CO. 


LAWRENCE & CHICAG 
1 AS 


LAMON AVES 


3T ST n 
26TH STREE NEW Y 





CLARE 
‘Type “FM” 


Snap-action Contact 


RELAY bz 





an Se 
; ; are Dat 
For slightly heavier loads—con- Book ond 
tacts rated /5 amperes 110 V. yoo og 














a.c. Operates on low coil cur- 
rent and adaptable to similar 


a.c. 


applications. —_ a 











YOURS 


FOR THE ASKING 


WReprints of the series, ‘‘Photoelastic Analysis 
in Commercial Practice,” by R. E. Orton, are 
available to readers of MACHINE DESIGN 
without charge. This series was published in 
five parts in the March to July issues. Requests 
for the series have been unprecedented; thus we 
are happy to furnish the articles which, inci- 
dentally, won the first award for the best series 
of articles or editorials published during the 
twelve months ending July 31, 1940, in the 
third annual competition conducted by Indus- 
trial Marketing. 


As the supply is limited we suggest you send 
your request immediately to 


MACHINE DESIOR 


Penton Building 
Cleveland, Ohio 
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THIS OIL SEAL 
STANDS UP 





PATENTED 





You have seen them—fighters, who seemed to have 
everything. But often—when the going really gets tough 
—you have watched them fold up, go soft. That’s the 
way with oil seals which become soft and flabby in 
service. Not so with the Garlock KLOZURE Oil Seal! 
Made of an exclusive compound, the sealing ring of the 
| Garlock KLOZURE stays firm—stands up even under 
the most severe conditions. 


Typical Application—Vertical 
| Spindle on Machine Tool 











Tue Gartock PackineG 
ComMPANY 
Patmyra, New York 


In Canada: The Garlock Pack- 
ing Company of Canada Ltd., 
Montreal, Que. 





OZURE 
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Jo Better Serve You-A New 14000 
vis Tr LB. Hammer / 





To meet demands made of us and to insure prompt delivery 
of defense material orders which have logically gravitated to 
us, we have installed a 14,000 lb. steam hammer. 

New boiler, overhead crane, forge furnaces and heat-treating 
equipment have also been installed to serve this hammer— 
the Goliath of our steam hammer department. 

You'll always find Kropp a step ahead in the needs of the 
industries using forgings. That is why so many firms, every- 
where, think of Kropp first when they need steam hammer, 
drop or upset forgings—rough, heat-treated, semi-finished or 
completely machined. 

We solicit your blueprints for quotation. @ 


KROPP FORGE COMPANY 


WORLD'S LARGEST JOB FORGING SHOP 
{ 5307 W. Roosevelt Road, Chicago, Illinois 
REPRESENTATIVES IN PRINCIPAL CITIES 





SPEED RANGES UP TO 16 TO 1 
AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 
SIZES—1 to 30 HP. 


vn (D> ADJUSTABLE-SPEED MOTOR 


RELIANCE 





1. A DIRECT DRIVE. Fewer 
parts and less space be- | 
cause the drive is direct | 
—there's no intermediate 
speed-changing device. 


2. CONTROL—Within easy 7 vet 
reach. There's nothing to = 3 
A 


SPEED CHANGES 
STOP START 


JUNCTION BOX 
WITH A-C. LINE 





limit convenience. Put . 





speed adjuster and start- 
stop button ina handyspot 
and run a wire to them. 


grt 
4 
a 
—, 
3. FROM A-C. POWER CIR- | —s 
CUIT. The many advan- == 





tages of this drive are 
made possible at a new 
low price by the "pack- 
aged" V¥S Speed Control 
Unit which is connected 
by three wires to a 3- 
phase a-c. power circuit. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1079 IVANHOE ROAD e e CLEVELAND, OHIO 
Sales Offices in Principal Cities 











ALSO— Quick stopping, reversing, safe 
speeds for threading, ample starting 
torque with smooth acceleration, speed 
setting. Get Bulletin 309 for details. 
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Business and 
Sales Briefs 


F. BARTON has been appointed manager of the 

New York district of the General Electric Co., 
effective Jan, 1. For the past two years he has been 
assistant district manager. In his new position Mr. 
Barton becomes administrative head of the apparatus 
sales organization for New York, Connecticut and 
northern New Jersey. Mr. Barton has been with GE 
since 1906 when he was graduated from Clemson A. & 
M. college. H. H. Barnes Jr. continues as commercial 
vice president of the New York district. 

e 


Paul L. Gillan has joined the automotive and indus- 
trial engineering consultation staff of Aluminum In- 
dustries Inc., Cincinnati. A member of the Society of 
Automotive Engineers, Mr. Gillan is widely known 
from his experience as assistant chief engineer with 
the Lycoming Mfg. Co., Williamsport, Pa., and as en- 
gineer with the H. H. Franklin Co., Syracuse, and 
American LaFrance Co., Elmira, N. Y. His headquar- 
ters will be in Cincinnati, but he will travel widely. 

Aluminum Industries is constructing a new plant 
unit containing 150,000 square feet of floor space. First 
of several scheduled, the unit will be ready for opera- 
tion by April 1, 1941, and will produce sand and per- 
manent mold aluminum and magnesium alloy castings. 

+ 


R. J. Thompson, previously in charge of the Detroit 
office, has been named manager of the Eastern dis- 
trict for Ampco Metal Inc., Milwaukee. He will over- 
see field engineering offices at Springfield, Mass., Bos- 
ton, New York, Philadelphia and Washington. His 
headquarters will be at 30 Church street, New York. 

S. C. Lawson is to take charge of the Central dis- 
trict comprising the Chicago, St. Louis, Indianapolis, 
Cincinnati, and Michigan territories. He will be located 
at his previous address, 600 South Michigan avenue, 
Chicago. 

The new Ampco office building, made necessary by 
demands for increased production space, is eliciting 
compliments of visitors. It has glass block walls, air 
conditioning, fluorescent lighting and matched steel 
furniture. Ampco also announces two additions to the 
foundry are being built. 

¢ 

B. H. Chamberlain, formerly of the Detroit office, 
is now with the Los Angeles sales staff of Cutler- 
Hammer Inc. For a number of years sales manager 
of a wholesale electrical supply firm, Mr, Chamberlain 
joined Cutler-Hammer in 1935. 

« 


A New York office in charge of Allen A. Adams, 
eastern manager, has been opened by Sterling Electric 
Motors Inc. Headquarters are at 11 West Forty-second 
street. 

¢ 

Aeronautical Mfg. Corp., maker of aircraft fuel sys- 
tems, hydraulic systems, temperature controls, etc., 
announces a change of address to 377 Fourth street, 
Niagara Falls, N. Y. Its facilities have been greatly in- 
creased. 

° 

Production of Hydro-Power pumps, controJs, power 
units and plastic injection molding presses has been 
greatly increased by the Hydraulic Press Mfg. Co. in 
its new plant at Mt. Gilead, O, All told, prodvction 
of all parts and machines has stepped up 100 per cent. 
General headquarters have been transferred to a new 
office building adjoining the new plant. 
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